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TODAY'S GREATEST VALUE 

IN ELECTRONIC COMPUTERS! 

ROYAL PRECISION LGP-30 

Compare it, feature by feature, with the other computers in its class 

Memory Size} 220 words for 2160 words 1000 or 84 words for 4096 words for LARGEST CAPACITY 
data only 2000 words data only data & program IN ITS CLASS 

(either or both) 

— SPEED EQUAL TO MANY Add 20/sec. Comparable to Comparable to 3/sec. Over 440/sec. 
Multiply | 4/sec. LGP-30 LGP-30 1 /sec. Over 50/sec. 

Size 17 sq. ft. 6.5 sq. ft. 45 sq. ft. 9.2 sq. ft. 11 sq. ft. COMPACT, DESK-SIZED, 
plus table for plus table for ; COMPLETELY MOBILE 
typewriter. typewriter & 

control unit. 

Input- Keyboard only — Independent tape Extra cost peri- Tape and Tape typewriter DELIVERED COMPLETE. 
Output tape at extra cost. | preparation at pheral equipment | typewriter for for alpha-numeric NO ADDITICNAL 

extra cost. required. numerical input- input-output EQUIPMENT NEEDED 
output only. Inde- standard TO PREPARE DATA, 
pendent tape equipment. PROGRAM OR REPORTS 
preparation at 
extra cost. 

No. of tubes} 165 450 2,000 248 113 FEWER COMPONENTS 
MEAN LESS 

MAINTENANCE, 
FEWER CHECKOUTS 

Voltage 220 V 110V 220V 110V 110V PLUGS INTO ANY 
REGULAR WALL OUTLET 

Power 2.5 KW 3.0 KW 17.7 KW 1.65 KW 1.5 KW NO SPECIAL WIRING 
OR AIR-CONDITIONING 

REQUIRED 

Ease of pro-| Not alpha-numeric. | Alpha-numeric at | Alpha-numeric at | Notalpha-numeric. | Alpha-numeric. Complete EASY 
gramming & No internal pro- extra cost. 8 part extra cost. Re- No internal pro- internal program stor- TO PROGRAM 
operation gram storage. instruction. Re- quires computer gram storage. age. Standard typewriter AND OPERATE, 

quires computer specialist. keyboard. Simplest com- 
specialist. mand structure of all. 

Cost LOWEST COST EVER 

Sale $38,000 $49,500 $205,900 $55,000 $49,500 p eens 
Rental | $1000/mo. $1485/mo. $3750/mo. up $1150/mo. $1100/mo. OSE 

COMPUTER 

Nation-wide sales and service. Trained staff 

of applications analysts. Library of sub- 

routines available, plus programs for wide 
variety of applications. 

For further information and specifications 
on Royal Precision LGP-30, call your nearby 

Royal McBee office, or write Royal McBee 
Corporation, Data Processing Division, Port 

Chester, N. Y. 

ROYAL MCBEE 
WORLD'S LARGEST MANUFACTURER OF TYPEWRITERS 

AND MAKERS OF DATA PROCESSING EQUIPMENT 
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A CHANCE FOR APPLIED SCIENTISTS TO EXPLORE 
THE FRONTIERS OF SYSTEMS TECHNOLOGY 
problem: How to solve mathematical formulae in computer language for computer deter- 

mination of stresses on shafts of gas turbine engines. 

problem: How to construct the mathematical model for production operations of a TV tube 

manufacturing company in order to arrive at computational techniques aimed at 

developing more profitable manufacturing methods. 

problem: How to translate hundreds of different pay rates in a large, multi-plant textile firm 

into basic mathematical formulae so that a complicated incentive payroll may be 

prepared—in minutes—with a computer. | 

These are some of the many exciting career challenges that IBM, a leader in the dynamic 

electronic systems field, offers to select, mathematically oriented men and women. 

You may be the person we’re looking for... 

e If you have an M.S. or Ph.D. in one of the Physical Sciences ... ora B.S. in a Physical Science 

with a Master’s in Business Administration. 

e If you wish to apply your knowledge of mathematics and science to the task of solving— 

with high-speed electronic computers—important problems of business, industry, science, 

and government. 

e If you have a facility for communicating with others and for translating complex problems 

into everyday English. 

e If you want the opportunity to exercise a free hand in assignments requiring fresh thinking, 

new creative approaches. 

IBM Applied Science assignments entail research into problems relating to electronic com- 

puter applications. ‘‘How”’ is the key word... and to decide how, IBM's vast resources and 

facilities are placed at your disposal. 

For more information, please write, outlining background and interests, to: 

Mr. W. F. McClelland, Dept. 690A 

Manager of Applied Science 

International Business Machines Corp., 425 Park Avenue, New York 22, N. Y. 
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E101's are at work in aviation, petroleum, civil engineering, 

chemical, optical, pharmaceutical and other fields of science and 

industry. Engineers, statisticians, designers and researchers are 

programming 

saves 95% of manual 

computation time! 

Burroughs 
electronic digital computer 

Users of Burroughs E101 low-cost digital computers report average time savings of 20 to | over desk cal- 
culators and other manual devices... plus superior accuracy. Savings in calculating time frees technical 
talent for more creative jobs... ensures better design... allows fuller employment of laboratory facilities... 
bigger work loads. Simplified pinboard programming can be mastered in a matter of hours. Problem solving 
capacity is further extended by optional PUNCHED PAPER TAPE INPUT/OUTPUT equipment and 
the NEW PUNCHED CARD INPUT unit, for direct computer processing, of punched card files. For 
brochure, write ElectroData Division, Pasadena, California. 

Burroughs Corporation 

} “NEW DIMENSI ONS /in electronics and data processing systems” 
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Senior 

Computer 
Programmers 

Those interested in performing advanced research and devel- 

opment on programming techniques will find full scope for 

their ability at System Development Corporation in Santa | 
Monica, California. SDC’s projects are concerned primarily 

with developing large-scale, computer-based systems in a 

number of fields. The application of advanced digital com- 

puter techniques is particularly important in developing these 
systems. 

A few positions are open for senior Computer Programmers. 

The positions call for strong experience and ability in pro- 

gramming and keen interest in: 

Mechanical and programmed techniques — 

Data retrieval techniques — 

Logical design of computers from a Programmer’s 
point of view— 

Pattern recognition and machine learning — 

Language translations (both natural and computer- 

oriented languages). 

Those who desire additional information are invited to write 

William Keefer at System Development Corporation, 2446 } 
Colorado Avenue, Santa Monica, California. | 

SYSTEM DEVELOPMENT CORPORATION | 
Santa Monica, California 

11-82D 
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OFFICIAL NOTICES 

Dr. Grace M. Hopper, Standards Editor of the Com- 
munications, whose acceptance of that position was con- : 
ditional upon early replacement, has been succeeded as 
Standards Editor by Mr. Herbert 8. Bright of Westing- 

house Electric Corporations. 

* * * 

The Editors regret the error made in the Communica- 
tions ads on “‘“New Computers” in the July and Septem- 

ber, 1958 issues. A prominent paper included in the 

publication on the DATAmatie 1000 was not included 
in the listing of computer systems covered. 

Communications of the ACM 1 
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Dear Editor: 

In editing the Nuclear Codes Abstracts found in this 

issue, I was confronted by a fourth unique installation 

coding scheme; others are those of SHARE, GuIpE, and 
IBM Customer Contributions. This led me to examine the 

two-letter installation codes used by these various organi- 

zations, and here I found a great deal of conflict. It seems 
to me a pertinent function of the ACM to interest itself in 
standardizing installation codes. Eventual expansion to 

three-letter codes will certainly be necessary, but I have 

taken the liberty, for the purposes of these abstracts, of 
proposing a tentative combined code list (appended here). 

I believe that SHarr, Guipr, Duo, Use, and other user 

organizations can well afford to maintain a cooperative 

master list of this type and notify each other when a code 
is assigned to a new installation, thereby removing it from 

availability. 

R. W. Bremer, 

Programming Systems 
DP Headquarters 
IBM Corporation 

(The first step towards standardization should be a meeting be- 

tween representatives of such groups to draft a standardization 

proposal for submission to their respective groups and the council 

of the ACM. 
The Communications would naturally be interested in publish- 

ing the standards decided upon and the list of assigned code 
names.—Editor] 

Dear Editor: 

I wish to publicly acknowledge the help given me in the 

News and Notices section of the Communications by Miss 
Nan Glennon, Space Technology Laboratories, and Dr. 

Bernard Galler, University of Michigan. Miss Glennon 
has had responsibility for gathering and editing all the 

technical information which appears in this section, while 

Dr. Galler has had sole responsibility for the University 
and Educational Programs part. All readers of the Com- 

munications in addition to myself owe them a debt of 
gratitude. 

WALTER I’. Bauer, Editor 

News and Notices 
Communications ACM 

Dear Editor: 

This letter is a potpourri of suggestions and questions. 
I would suggest first that Communications carry a more 

informative and detailed table of contents. I refer to back 

issues frequently, and find it fairly tedious to locate 

particular items of information. Under Letters, each should 

be listed individually, with a subject title assigned by the 

2 Communicatiors 01 the ACM 

LETTERS TO THE EDITOR 
Editor, and the writer’s name. Each contribution should 
be listed by title and author (or source). The News and 

Notices can’t be enumerated in detail, but at least the 
section headings should appear. I have tried to give in the 
attachment to this letter what I regard as a useful Table 
of Contents for Communications for August and September. 

It would, of course, be an improvement if informative 

titles were added where necessary in the body of the 
magazine to correspond to those “‘invented”’ for the Table 

of Contents. 

I think further that the letters and contributions should 

carry the date of authorship. 
Someone has suggested recently in print that many 

valuable ideas are lost because, among other things, ideas 

which are “half-baked’’ rarely get published. Periodicals 

of any consequential status accept only articles which 
appear sound and polished. A man with an idea, which he 

is not certain is new and nontrivial, or which he doesn’t 

have clearly enough in mind to write up in a thorough 

manner, isn’t encouraged to air it via publication. It 
appears that Communications could and should provide an 

appropriate medium for airing “half-baked ideas”; a 

department under this title might not be inappropriate. 
Another class of material which Communications ought, 

in my opinion, to contain is suggestions to the readers 

concerning papers which ought to be written, and research 

and development work which ought to be done. Some of 
this material should come from readers, some from editors. 

One more suggestion, a problem-discussion department. 
This would be an open forum where readers could ask the 
reading public for answers and comments. Perhaps this 

material properly fits in an existing department. In any 

case, readers should be specifically and repeatedly en- 

couraged to participate in problem discussion. 
Puiuip R. BAGLEy 
Lincoln Laboratory 
Massachusetts Institute of Technology 

Lexington, Mass. 

Dear Editor: 

In general, campaigning in professional society elections 
is one of those things that just isn’t done. However, now 
that the last ACM elections are history, I’d like to place 
my platform before the ACM membership. I do so because 

I firmly believe in it and would like to see it implemented. 
Heywood Broun once said: “‘No body politic is healthy 

until it begins to itch.” It is my opinion that the ACM is 

in a state of complacent lethargy and so I’m about to 
throw some itching powder around. If the prescription is 
too severe and irritates some rather than causing them 

merely to itch, I can only apologize for being somewhat 

clumsy with my words. 
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As we are all well aware, the computing field is growing 

at an astonishing rate. It is my firm conviction that what 
we see today is only the implosion which is about to set 
off an explosion the magnitude of which none of us can 
imagine. Meanwhile, how has the ACM adapted to this 
changing world? In my estimation, it hasn’t—and I see 
very few signs that it is about to do so. Thus, the first 
point of my platform—the ACM should not only adjust 

itself to today’s conditions, but, and more important, it 
should plan for the future. If I may be permitted the use 
of a cliché (most platforms are full of them), we should 

THINK BIG. We should plan on having, say, 20,000 

members by 1965 and examine the consequences of that 
fact on the organization. I visualize ACM as the profes- . 
sional society unifying all computer users. This obviously 

calls for some sort of substructure like the professional 

groups of the IRE or the colleges of TIMS. Such a struc- 
ture is inevitable, whether we like all its ramifications or 

not; unless the ACM provides a means for the formation 
of such groups under its aegis, such groups will come into 

existence in some isolated way. I’m against such isolation— 
that’s the reason for my use of the phrase “‘the professional 
society unifying all computer users.’’ Let me cite an exam- 

ple. Some months back an effort was being made to start 

a newsletter concerning computer applications in the 
Behavioral Sciences. I don’t know what happened to the 
effort, but an aggressive ACM might have helped get it 

underway as a subgroup. I consider this area to be one 
of great importance to the computer field—by using 
computers to better understand how humans solve prob- 

lems, we may learn how to build better computers. 

I do not pretend to know, except in a gross way, what 

ACM should do to prepare for the future. I suggest 
that a working group (I avoid the term committee) be 
formed to study the problem. This group should be com- 
posed not only of ACM members but also of nonmembers 
who might be attracted to the organization in its changed 

state. This group should plan on several meetings where 
it holes up for a week in some spot and really works. The 

usual level of ACM committee activity would be com- 

pletely inadequate. j 
Before dropping this topic, I might mention two ramifi- 

fications of this growth that I foresee. One is close at hand, 

the other far off. The first is that we’ll obviously need a 

paid executive secretary. I suggest that we cease saying 

that we can’t afford one, without thinking hard how we 
might do so, and seek the means to support, at least on a 
part time basis, a good executive secretary. The other, as 
I have said, is further off and is also somewhat blue-sky. 
It’s the equivalent of the Controllership Foundation 

wherein ACM would have a “research arm.” Though 

blue-sky, it was proposed over a year ago by Walter 

Bauer. 
The above constitutes what I consider to be the only 

really important planks in my platform. What follow 

are, comparatively speaking, just nix. They are sugges- 

tions which I feel will improve ACM. 

Re the Communications of the ACM, it seems to me that 
it lacks news of National ACM doings. I therefore suggest 
a President’s Column or Newsletter for such news. In 
this vein, as one of the ACM representatives to the Na- 

tional Joint Computer Conference Committee, I hereby 
agree to write up NJCC doings for Communications. 
My next point will undoubtedly be considered by some 

to be extremely trivial but I hold that our field is badly in 
need of a new set of generic terms. In particular, we need 

replacements for all forms of the word “program.” Let me 
cite two recent examples from Electronic News. “Gates 
Offers Automatic Programmer” headlined an article about 

a device to provide unattended operation of a radio 

station. ‘Programmer Specs to Spur AF Auto Test’”’ leads 
off an article on automatic electronic test equipment for 
weapon systems. It’s even possible these days to discuss 

“the Dynamic Programming programming program.” 
Let’s have a contest or have a committee work on this. 

The question of ‘should we change the name of the 

ACM?” could be referred to this same committee. 

Historically, ACM meetings are held on a university 

campus. The only advantage I’ve heard advanced for this 

is that reasonably priced housing accommodations exist 

thereon. From my viewpoint, as an employee of an indus- 

trial concern, this is not important. Further, I feel its 

importance to representatives of universities and of the 

government is overrated. For one thing, many academic 

representatives these days are on first class expense ac- 

counts. Secondly, those who live near the meeting: place 

live at home and for those who travel some distance, the 

marginal cost of a hotel room, compared to their travel 

expenses, is small. 

Nevertheless, I’ll admit that moving the meetings to a 

hotel would work a small hardship on some subset of the 

ACM membership. On the other hand, I believe that it 

would create advantages for the entire membership. In a 

hotel we could have exhibits. I like exhibits; they add to 

the value of a meeting. Also, exhibits are profitable and 

money seems to be a problem for ACM at the present time. 

Further, in my opinion, much of the value from our 

meetings comes from informal get-togethers outside the 

meeting rooms. I feel that hotels provide a much better 

environment for this activity in that meeting rooms are 

not widely dispersed. 

My last point concerns the conduct of our elections. Of 

the various professional societies to which I belong, the 

ACM is the only one which doesn’t provide, at least, a 

professional biography of each of the candidates along 

with the ballot. I therefore suggest that in the future we 

do so. These biographical sketches should include such 

things as ACM committee activities, chapter positions 

held, ete. 

To close out this topic, I’d like to quote, in toto, a letter 

to the editor, which appeared in the May—June, 1958, issue 

of JORSA. 

Communications of the ACM 3 
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LETTER TO THE EDITOR OF OPERATIONS RESEARCH 

LeRoy A. BRrRoTHERS 

Operations Analysis Office, Headquarters, 
United States Air Force, Washington, D.C. 

(Received April 22, 1958) 

This letter to the Editor of Operations Research is really a letter 
to the membership of ORSA. I am writing it as a last duty of the 
oldest living inhabitant of the Council. Having had the privilege 

of serving as a Council member continuously since the Society was 
founded, and having completed my long term as Council member 

at the May 1958 meeting, I am taking the privilege of reading a 
lecture to you, the members of the Society. 

This communication is addressed specifically to those of you 
who will be asked by future nominating committees to accept 

nomination to Council membership. My plea to you is that you 

should refuse to accept nomination to membership on the Council 
unless you are prepared to commit yourself to the rather arduous 
duty of attending the Council meetings during your term as Coun- 

cil member. I can assure you that Council membership is a chore 
as well as an honor. In my opinion it is an important chore. 

According to the ORSA Constitution, the Council is the govern- 
ing body of the Society. The Council has to consider many impor- 

tant and difficult questions at every meeting. If a prospective 

nominee for Counci) membership believes that the Council’s 
duties are important, he should accept nomination only if he is 

willing to commit himself to faithful attendance at Council meet- 
ings. If he does not feel that the Council’s job is an important one, 

he most certainly should refuse to accept the nomination. 

I hope some of you are now itching—I also hope that no 
one is irritated. But, in any event, pro or con, how about 

expressing yourself via this ‘Letters to the Editor” me- 
dium? 

ARMER 

4960 Winnetka Ave. 

Woodland Hills, Calif. 

Dear Editor: 

An inevitable ambiguity exists, in the language of com- 
puter people, concerning floating point numbers. If x is a 

nonzero number to be expressed in floating point, 2 = 
yn? where z is an integer and y satisfies some condition 
such as 1/n S | y | < 1. In such an expression, z is often 

called the exponent or the characteristic, y is often called 
the fraction or the mantissa, and n is usually not men- 

tioned, but may properly be called the radix. 

Ambiguity arises, 1) because in discussing common 
logarithms the words characteristic and mantissa are 

used, 2) because y, more than rarely, is not a fraction (at 

least not proper), and 3) because x« may be an exponent in 
a particular application. 

Ambiguity may easily be dispelled by adopting two 
new words. Let z be known as the exrad (EXponent of the 

RADix). Let y be known as the signicand (the number 

expressing the SIGNI ficant figures). The suffix-cand means 

“the number’, as in multiplicand (the number to be 

MULTIPLIed by another), radicand (the number under 
the{RADICal sign). 

It is hoped that these words might be widely used in 

4 Communications of the ACM 

order to help bring linguistic precision to a field in which . 
numerical precision is a hallmark. 

H. 

Computation Systems Section 
The Ramo-W ooldridge Corporation 

Los Angeles, California 

Dear Editor: 

Could anyone possibly give me a lead as to work being 
done to simulate analog techniques on digital computers? 

Here at Chance Vought Aircraft, study is under way to 
develop a system whereby our 704 can duplicate analog 

functions to the extent that analog problems can first be 
checked out on digital equipment prior to going into 

“trial” production. 
Any assistance or references anyone could supply me 

would be sincerely appreciated. 
Dan C. WILKINS 

Chance Vought Aircraft, Inc. 

Dallas, Texas 

Dear Editor: 

In the ACM Communications of April, 1958 (page 6) 
the editors of DATA-LINK put out a plea for a name to 

the new found profession of preparing abstract computer 
programs (such as compilers) which is ‘brief, definitive, 
and distinctive.’’ Of the names mentioned in their letter 

none are based on the Greek root hypologi meaning to 

compute. 

Since it is common practice to name a scientific profes- 

sion by some descriptive Greek root, it is natural to con- 

sider a name derived from the above root, such as ‘“thypol- 

ogist” for the man and “hypology”’ for the field. 
P. A. ZAPHYR 

Westinghouse Electric Corp. 

East Pittsburgh, Pa. 

Dear Editor: 

Some comments on the Glossary section in the Septem- 

ber 1958 CACM: 
1. Hunting: This is sometimes used specifically for a 

servo mechanism that is in a state of unstable increasing 
oscillations. 

2. Information: The definition is quite inadequate. 

Some reference to Shannon’s sense of the term ought to 

be given. 
3. Language, machine: The distinction made seems to be 

the wrong one. A paper tape may be punched with informa- 

tion in some kind of autocode, which would not usually be 
referred to as machine language. 

4. Line, delay: Alter line 3 to read “‘intelligence-bearing 

pulse configurations’. 
5. Line-printing: read ‘simultaneous printing of an 

entire line...” 
6. On-line operation: This (and its opposite, off-line 
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operation, which ought to be included) is commonly used 
in connection with output devices and other peripheral 
equipment. 

M. J. R. HEALY 

Rothamsted Experimental Station 

Harpendon, Herts, England 

Dear Editor: 

Reference: J. H. Wreasrern, Accelerating Convergence 
of Iterative Processes, Comm. ACM 1, 9-13 (1958). 

The method described in the reference for x = f(x) is 

precisely the Newton method of chords for g(x) = x — f(x) 
= 0. Although an interesting comment is that the most 
rapid acceleration of Xnyi = f(r,) gives the Newton 
method, a fact which can be simply. proved analytically, 
the “new” method offers no practical advantage. 

H. M. 
Physics Section 

CONVAITR, San Diego, Cal. 

Dear Editor: 

At the last Council meeting of the ACM a committee 
under Vice-President Huskey was set up to investigate 
possible structural changes in ACM. As a member of this 

Committee I would like to put forward a proposal on 
membership in the hope of stimulating discussion on this 
aspect of the Committee’s work. 

To me the ACM means, above anything else, a profes- 
sional organization of people involved with computers. 

To be a member of ACM should mean more than interest 

in computers. It should mean at least some level of compe- 

tence in the computer field. At the present, however, any- 
one with six dollars, irrespective of interest or competence, 
can join ACM. 

Some professional societies are like the American Mathe- 

matical Society, which essentially has only one class of 
membership and only requires that an application for 
membership be sponsored by existing members. Other 
professional societies like the Institute for Radio Engineers 

have several classes of membership for each of which there 
are minimum professional requirements. 

I would like to suggest the following three classes of 

membership in ACM: 
I. MemBeEr: Qualifications—Two years experience in 

the computing field, and nomination by two members. 
Possession of a college degree may be substituted for one 

year’s experience. 
II. Associate MemsBer: Qualifications—Interest in 

computing but not eligible for Member grade, and nomina- 

tion by two members. 
III. Srupent Memper: Qualifications—Student at an 

accredited educational institution on nomination by a 
faculty member of that institution. 
Members and Associate Members would pay the same 

dues but only Members would have voting rights. Student 
Members would pay half dues and have no voting rights. 

These suggestions if adopted would ensure at least a 

minimum professional standard for membership and 
would also help to encourage Student membership. 

Bruce GILcHRIsT 

Computing Center 

Syracuse University 

Syracuse, N.Y. 
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One of the earliest and still very important applications 

for high speed digital computers is the design of nuclear 
reactors. In 1955 Radkowsky and Brodsky prepared the 

first bibliography of nuclear reactor codes (AECU-3078). 
The codes noted in their report are listed here but without 
abstracts, since most of the early codes have been rewritten 
or replaced. A newsletter, started in 1956 by the Nuclear 

Codes Group (NCG), has attempted to present timely in- 

formation on these codes. These newsletters have been 
used as references in the abstracts. 

Early in 1958, the NCG decided that a need existed for 

a comprehensive and up-to-date list of codes used in 

reactor design. The following set of codes and their ab- 
stracts was collected primarily from summaries prepared 
subsequently by members of the NCG. The form for the 

summaries was prepared by Dr. Sam Conte of the Ramo- 
Wooldridge Corporation. The preponderance of codes for 

the IBM 704 and 650 is particularly notable. It is hoped 
that this did not result from any bias, since the objective 

of this collection is to obtain as complete a list of nuclear 

codes as is possible. 

Any classification of nuclear codes is certain to be arbi- 

trary and at times awkward. The effort has been made 

here to classify codes into a few groups whose titles are 

descriptive of their contents. The titles selected are the 

following, with explanatory comment: 

(B) Burnup Codes dealing with decay and fuel or 

poison depletion. 
Codes involving non-nuclear calcula- 

tions such as heat transfer or stress 

analysis. 

Codes which use diffusion theory ap- 

proximations. 
Codes concerned with reactor start- 

up and sudden changes in re- 
activity. 

Curve fitting to experimental data 
and other codes of mathematical 
character. 

Codes using the Monte Carlo method. 

(E) Engineering 

(G) Group 
Diffusion 

(K) Kinetics 

(M) Miscellaneous 

(MC) Monte Carlo 
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TECHNIQUES 

Abstracts—Nuclear Reactor Codes 

Collected by the Nuclear Codes Group, Virginia NATHER AND WARD SANGREN 

General Atomics, San Diego, California 

(P) Physies Any code involving nuclear physics 

calculations which is used for re- 
actor design and does not appear in 

another category. 
(T) Transport Codes solving an approximation to 

the Boltzmann transport equation 
other than those under (G). 

For purposes of encoding in the indices, the following 

alphanumeric single character codes were assigned to the 

various computers: 

0—650 I— 
1—701 J— 
2—702 K— 

3—1103 L—LARC 

4—704 M—MERCURY 
5—705 N—NORC 
6— O—ORACLE 
7—7070 P—LGP-30 
8— Q— 
9—709 R—RCA 501 
A—ALWAC S—STRETCH 
B—BIZMAC T— 
C—CPC U—UNIVAC 
D—DATATRON 205 V—NAREC 
E— w— 
F— X—BENDIX G-15 

G—GEORGE (Avidac) Y— 
H— Z— 

Abstracts are ordered alphabetically by category, with a 

sub-ordering on machine type. This sub-ordering is: 709, 

704, 650, NORC, UNIVAC, 11083, LARC, GEORGE, 

ORACLE, DATATRON, MERCURY. 
The general form for the abstracts is: 

Code name (Category-Installation-Machine) 

1. Author(s)/Person to contact 

2. Present status 

3. Statement of problem and program description 
4. Estimated computing times 

5. References 

6. Limitations and special comments 

A 
A G 
G 

Li 

B. 

A 
Al 
G 
G 

G 

G 

WwW 
Ww 

4 

A 
A 
Al 

G 

Ci 

Cl 
G 

G 
| 

G 
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Li 
WwW 
Ww 
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BURNUP X 
BURNUP XIV 
BURNOUT (part of MAGNUM) 
BOX 
CANDLE 1, 2,.3 
DRACO 
HYDRA 
TURBO 
BURNUP 
BUIC 
BOUT ane BOUT II (use with 
PROD II) 

THOR 
ACE DRIFT 
FLAME 
Fission Product Problem 
Combined Cycle Lifetime 

E 

AI STEAMER SYSTEM 
Four Restraint Pipe Stress 
OPTIMIZER I 
FLT 

SPY-REACTOR 
BLR (use with SPY-REACTOR) 
TER 
TURF 
Generalized Heat Transfer Code 
R 

| 

(from PROP) 
PROP (from TURBO to JET) 
TURF-6 
WB TSG-1 
Reactor Power System Transients | 
ART I | 
PREXY 
TAC 
NORC-SECHS 
FLOSS I through XII 
Gamma Heating (243) 

G 

Three Dimensional 

PSYCHE 
TRIXY 
TKO 

Two-Dimensional 

TWOD-II 
CURE 

MUG II 
Two-Dimensional, Two-Group 

One-Dimensional 

NDT 2-3-1 
AID 

| 
| 

| 

AIM | 
2G-2R Axial Radial Combination ] 
RE-34 
C2-Short | 

F, 
3-Group, 3-Region Reactor with | 

hells 
PROBE I 
PROBE II 
VARI-I 
BUCKLING ITERATION (part 

of MAGNUM) 
CRITICALITY SEARCH (part | 

of MAGNUM) | 
GNU II (part of MAGNUM) 
MAGNUM 32K | 
FIRE 
ZOOM 
WANDA 
EDNA (adjoint to WANDA) 

INDEX OF CODES 

AP- 0 Two-Group Multiregion 
Window-Shade 

AN-O HOBO 
MV-0 BD-1 
MV-0 DMM 
DN-0 UNCLETI 
DN-0 UNCLE II 
DN-0 UNCLE III 
AT-0 BUNNY I and II 
AS-0 GAMBIT 
AS-0  Three-Region Diffusion 
NF-0 9-Group Diffusion 
GK-0 PROD II 
PI-0 PPCo 10-004 
RR-0 2G 2RI, 2G 2RII 
RR-O 2G3R 
LC-0 BALL 
LC-0 BEEHIVE and HORNET 
LC-0 MOONSHINE 
LC-0 PARACANTOR I and II 
UM-0 2-Group, 2-Region 
VA-0 ValPROD 
VA-0 ValPROD IB, IIB 
VA VAPOR 
VA0 FAF 
VA-0 PERCOLATOR 
WB.0 ENSIGN 
WB-0 LIL ABNER 

\COM-CEN-CH-I 
AN-U REX 
ON-O TUGWIT 

Axial 

ON-O Two-Group, Two-Region Code 
BX-D Multigroup, Multiregion Reactor 

Criticality 

Control Rod Calculations 

CENTBAR ROD I 
CENTBAR ROD II 

AI-4 OMR Cell Code 
AI-4 SGR Lattice Cell Code 
GK-4 FAT 
AP-O 
AT-0 Control Rod Calculation 
PI-O  PPCo 10-006 
PI-O PPCo 10-007 
PI-O  PPCo 10-009 
PI-0  PPCo 10-010 

K 

AIRCOMP 

Al-4 
Al-4 

INHOUR II 
REDUCE I 
TARER 

- TRANSFER I 
AN-4 RE-110 
AN-4 RE-126 
AN-4 RE-132 (same as 650 BUM) 
AN-4 RE-135 
AT-4 Reactor 
GK-4 P 
LC-4 DANE 
AN-0 BUM 
IT-0 ARKI 
AN-0,G RE-29 
DN-0 K-Code 
PI-0 PPCo.20-002 
PI-O PPCo 29-004 
AN-G RE-12 

RE-31 

M 

WB-4 COFIT 
WB-4 EXFIT 
WB-4_ F003! 
WB-0 LOGIC 
PI-O PPCo 04-001 

MC 

MV-9 RBU 
GN-4 
GN-4 Gamma Heating (144) 

Control Rod Worth Calculation 

Gamma Heating Program (106) 

1N-4 Gamma Heating Program (157) 
GN-4 Heterogeneous Slab Program (111) 
GN-4 Slowing Down 3-D 
MV-4 GMC 
MV-4 RBU Monte Carlo 

CS-4 

4 

4 

Differential Scattering Correction 
MAGNET 
MAGRATRO 
Monte Carlo 
NYU REP 704 
NYU TUT 704 
EURIPUS 
POLYPHEMUS 
SMC 
WREP 
Flexible Monte Carlo Code 
Thermal Utilization, Rod Clusters 

P 
GRACE System 

MAD 

SHOPT I, II 
Resonance Integral Tabulation 

Heating 
DD 

-3 
SOPHIST I, Il, III 
SOFOCATE 
LOST (use with PROD IT) 
PRIDE (use with PROD II) 
SIGMA II (use with PROD II) 
4F 

I 

ROUTINE II 
I KING (use with 650 BUNNY) 
MAGGIE IV 
PINP-1 (use with P3) 
RES III 
RESHIPT 

FI} 
HARDNER II 
WILKINS 
DONATE 

T 

AMD.-107 
AMD-112 
Multipolynomial Approximation 

0-145 

Program 

SN Criticality Search 
TRANVAR 
SNG 

SLAG 
COBRAS I 
COBRAS II 
4. and P3 Approximation 

MUFT III 
Flexible Integral Network 
PREP 

RDR4 

RDR5 

RE-24 
RE-116 

= 
CW-4 | CW-4 
AT-4 ATH 

GM-4 
| NU-4 

GK-4 | NU-4 

WB-4 | | WB-4 

WB-4 | MV.0 
WB-4 WB-N 
MV-0 | | ML-3 
MV-0 | EA-M 
GK-0 | 

ALS DT-N | AL4 = 

ON-O CW-4+ GAV 
BX-D CW-4 

| CW-4 hie 

| 
AT-4 

AI-4 | IN-4 se 
| GK-4 

GN-4 GK-4 FIP = 

GK-4 | GK-4 LOK 
GK-4 iK-4 PEX 

GK-4 | GK4 PEZ 
GK-4 GK-4 POV ee 

GK-4 | GK-4 SWAMI Re 
GK-4 GK-4 ne 

ON-4 
WB-4 WB-4 
WB4 ATBAC | 
WB-4 F0010 MV-0 

WB-4 MV-0 
WB-4 | MV-0 

WB-4 
WB-4 

AT-0 

WB-4 AT-O 
AN-O 
IT-0 
GK-0 ATO 
GK-0 GK-0 XE 
DT-N PI-O  PPCo 09-001 
LC-U PI-0 09-008 
ON-O PPCo 09-101 

AL4 AIRCUT VA-0 
AIl-4 AIREK | VA-0 
Al4 AIREKHT WB-0 

iK- AI-4 AIRKEX 

| 
CW-4 | 
GK-4 
GK-4 REM | 

WB-4 
WB-4 
GK-U 
GK-U 
WB-U FLIP igs 

SRD 

ALA | MUFT IV 
ha | PIMG 

09 AI-4 | SIMPL-1 = 
AN 4 SIMPL-2 

rE, WB-4 SLOP 1 ; 
GN-4 

| GK-0 

GN-4 ON-0 
CF-4 | ON-0 f 

| POP 

SPAR 

GM-4 
| | 

-4 

WB-4 | AN-G 
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Installation codes are as follows: 

Code/ 
Machine Installation and Address 

AI Atomics International, P. O. Box 309, Canoga Park, 
California 

AN Argonne National Laboratory, Box 299, Lemont, Illinois 
AP Alco Products, Inc., Schenectady, New York 

Aerojet-General Nucleonics, Sacramento/San Ramon, 
California 

AT Gen. Atomic Div. of General Dynamics Corp., 10955 
John Jay Hopkins Dr., San Diego, Calif. 

BN Brookhaven National Laboratory, Upton, Long Island, 
New York 

BX Babcock and Wilcox, A.E.D., 1201 Kemper St., Lynch- 

burg, Virginia 

CF Convair, Fort Worth, Texas 
CS Convair, Div. of General Dynamics, San Diego, Cali- 

fornia : 
CW Curtiss-Wright, Research Division, Quehanna, Penn- 

sylvania 

DN_ E. I. duPont de Nemours and Company, Inc., Savannah 
River Lab., Aiken, S. C. 

DT David Taylor Model Basin, Navy Dept., Washington, 
D.C. 

EA A.E.R.E., Harwell, Berkshire, England 
GH General Electric Co., Hanford, Washington 

GK GE Knolls Atomic Power Laboratory, Box 1072, Sche- 
nectady, New York 

GM_ Research Staff, General Motors Corp., Box 188, N. End 
Station, Detroit, Mich. 

GN General Electric Company, ANP Department, Cincinnati 
15, Ohio 

IN Internuclear Company, 7 N. Brentwood Blvd., Clayton, 
Missouri 

IT Illinois Inst. of Tech., Armour Research Foundation 10, 
W. 35th St., Chicago, Ill. 

LA Los Alamos Scientific Lab., University of California, 

Los Alamos, N. M. 

LC University of California, Radiation Lab., P. O. Box 808, 
Livermore, Calif. 

ML Missile Systems Div., Lockheed Aircraft Corp., Palo 

Alto, California 

MV American-Standard, Atomic Energy Div., 369 Whisman 

Rd., Mountain View, Calif. 

NA North American Aviation, Inc., Los Angeles, California 

NF _ National Advisory Committee for Aeronautics, 21000 

Brook Park Rd., Cleveland, Ohio 

NU New York University, AEC Computing Facility, 25 

Waverly Pl., New York 3, N. Y. 

NV Naval Research Laboratory 

ON Oak Ridge National Laboratory, Oak Ridge, Tennessee 

PI ‘Phillips Petroleum Company, AED, Idaho Falls, Idaho 

RR_ Raytheon Manufacturing Co., Research Div., Waltham, 

Massachusetts 

UM University of Michigan, Ann Arbor, Michigan 

VA Vallecitos Atomic of G. E., Pleasanton, California 

WB Westinghouse Atomic Power Div., Bettis Plant, P. O. 

Box 1468, Pittsburgh, Pa. 

As an example, FLAME (B-DT-L) means that FLAME 

is a Burnup code, written at the David Taylor Model 

Basin for the LARC computer. 

BURNUP 

I-B-P (B-CW-4) 
1. W. Roberts, J. Rollin/J. DeVries 

2. In use 

3. Seven daughter burnout program for both radioactive decay 
and neutron burnout. 

4. 0.06 hours for case of 3 changes in ¢, for 200 hours. 

5. Summary, September 1958 
BURNUP X (B-AT-4) Convair Automonitor System 

1. R. Shanstrom, G. Alexander/Alexander 

2. In production 

3. To calculate the lifetime of thermal reactors assuming con- 
stant power and uniform flux. Thorium, uranium, and 
plutonium decay chains are included. 

4. About .5 sec./time step 
5. (1) Benedict and Pigford, ‘‘Nuclear Chemical Engineering,”’ 

McGraw-Hill (1957) 

(2) Summary, September 1958 
BURNUP XIV_ (B-AT-4) Convair Automonitor System 

1. R. Shanstrom, M. Kessler/Kessler 
2. In use 
3. To calculate the lifetime of thermal reactors assuming con- 

stant power and uniform flux. Thorium, uranium, and 

plutonium decay chains are included. 
4. About .5 sec./time step 

5. (1) Benedict and Pigford, ‘‘Nuclear Chemical Engineering,”’ 

McGraw-Hill (1957) 

(2) Summary, September 1958 
BURNOUT (part of MAGNUM) 

1 Drum 
1. J. M. Bookston, H. Morrison/Bookston 

2. Available through IBM 
3. Uses GNU II and CRITICALITY SEARCH to solve for 

flux and power distributions and critical control poison 

(B-GM-4) 8K, 6 Tape, 
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concentration at specified times during core life. Differen- 
tial equations for formation, fissioning, absorption, and 

beta-decay of the principal nuclides comprising the reac- 
tion chains are solved for reaction operation over specified 
time intervals at specified power levels. 

4. 50 minutes 
5. (1) GMR-103, ‘Reactor Material Burnout Program,”’ J. M. 

Bookston, Industrial Mathematies, 8, 49-60, (1957) 

(2) IBM 701/704/709 Bulletin No. 5, January 1958, p. 7 

BOX (B-GK-4) 16K Core, 1 Drum, 3 Tapes 

1. R. D. Burgess, et al./Burgess 
2. In use 
3. BOX includes a cross-section calculation, a one-dimensional 

few-group diffusion code and a burnout code; a criticality 
search is performed by the ‘‘window shade’’ technique. 

When the critical rod position has been determined, a 
steady-state zenon depletion, a peak zenon override and a 
cold shutdown calculation are performed. This is repeated 
for as many depletion steps as desired. A peak zenon 
criticality search and control curve calculation can be done 
at any time during the life study, if desired. Restricted to 

3 groups with a maximum of 50 regions and 250 mesh points. 
4. Approximately 10 minutes/depletion step for 34 regions, 100 

mesh points 

5. Summary, September 1958 
CANDLE 1, 2,3 (B-WB-4) 

1. O. J. Marlowe, P. A. Ombrellaro/B. H. Mount 

2. Available through IBM 

3. One space dimension and time few-group depletion code for 
rectangular, cylindrical, and spherical geometry. Fast 

group constants are computed from effective one-velocity 

microscopic cross sections. Thermal microscopic cross sec- 
tions and self-shielding factors are supplied as input data. 

4. 
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The WANDA calculation is used to determine the corre- 
sponding eigenvalues and flux shape. Criticality may be 
maintained by varying the transverse buckling, a homo- 
geneous poison, or the location of a boundary between a 

poisoned and unpoisoned region. The flux is normalized to a 
specified power and assumed to be constant for a specified 
length of time. The isotopic densities are recomputed at 
the end of this time using the normalized flux. A maximum 

xenon calculation is optional at each time step. 
4. From 15 min. to 4 hrs. Average of 30 min. 

5. (1) L. Culpepper, E. Gelbard, G. Hoffman, O. Marlowe, D. 
McCarty, P. Ombrellaro, D. Saalbach, ‘““CANDLE— 
A One-Dimensional Few-Group Depletion Code for 
IBM 704,’ WAPD-TM-53 (Add. 1), WAPD-TM-53 
(Add. 2), May 1957 

(2) IBM 701/704/709 Bulletin No. 5, January 1958, p. 9. 
6. Max of 25 regions and 250 mesh intervals with either two or 

four groups. At most 25 time steps can be done automati- 
cally. Only the uranium, plutonium, and fission product 

chains along with two burnable poisons are considered time 
dependent with a maximum of 30 elements in all. Code 
requires 8K core, four tape units, and one drum unit. 

DRACO (B-WB-4) 
/B. H. Mount 

2. In use 
3. Depletion version of TKO 
4. 

5. Letter, July 31, 1958 
HYDRA (B-WB-4) 

/B. H. Mount 

2. In use 

3. Fission product activities 
4 

5. Letter, July 31, 1958 
TURBO (B-WB-4) 

1. Gelbard, Culpepper, et al./B. H. Mount 
2. Available from IBM 
3. Two space dimensions and time version of CANDLE for z-y 

(TURBO 1 and 3), and r-z (TURBO 2 and 4) geometry. 

Otherwise same as CANDLE except that the PDQ spatial 
calculation is used. Maximum xenon calculation is 
TURBO-3 for z-y or TURBO~-4 for r-z. 

4. Approximately 1.5 hrs. per time step 
5. (1) B. H. Mount, ““‘TURBO,’’ CPM-M-80, 9-3-57 (Prelimi- 

nary description) 
(2) E. Gelbard, M. Culpepper, D. McCarty, C. King, T. 

Lawton, J. Fairey, O. Marlowe, J. Callaghan, ““TURBO 
—A Two Dimensional Few-Group Depletion Code for 
the IBM 704,’ WAPD-TM-95 

6. Max of 35 compositions. Number of mesh points limited by 
size of core according to the number pairs 8K-2500, 16K-- 

3750, 32K-6500; with a minimum of 8192 words of core 

storage. Automatically calculates one time step with pro- 
vision for continuing later. No automatic criticality search 

is provided. Also requires ten tape units and one drum unit. 

BURNUP (B-MV-0) 
1. W. Newkirk, J. Burr/ 
2. In use 
3. The program computes, for a slightly enriched reactor, the 

burnup of U-235, production of Pu-239 and Pu-240, MWD/ 

ton energy output, 7 of the metal as a function of exposure, 

change in the fuel value as UF,, and the plutonium credit. 

To calculate Pu and MWD/ton, non-simultaneous first 

order differential equations are solved in chain with the 

ratio grams U-235/7' present/initial grams U-235/T as the 

independent variable. Uranium cost is calculated from the 

theory of the infinitely small cascade with a constant value 

of separative work. 

4. 

5. NCG Newsletter No. 2, 12-1-56 
BUIC (B-MV-0) 

' 1. L. J. Barbieri, J. R. Burr/Barbieri 
2. In use 
3. Computes isotopic concentration as a function of flux time of 

fuel and fuel products in a reactor using one group plus 
resonance absorption. 

4. 20 minutes 
5. Summary, September 1958 

BOUT and BOUT II (B-GK-0) 
1. O. A. Sappington, M. K. McRae, V. A. Walbran, E. J. 

Brooks/ 

2. 

3. These are three-group burnout programs for use with PROD 
II. Reactor models considered are restricted to those con- 
taining a single fuel. BOUT calculates the fractional power 

in region k and. the sum of the fractional powers up to re- 
gion k. BOUT II is a revision of BOUT containing fuel 
self-shielding. 

4. 

5. KAPL-M-MAA-1, “BOUT and BOUT II”, Sappington, 
Walbran, et al., May 28, 1957 

THOR (B-LC-0) 
1. Robert Fox/Fox 

2. In use 
3. Solves many first order simultaneous differential equations 

mocking the behavior of a breeding (or converting) type 

reactor. 

4. Varied 
5. UCRL-UCID 4003 
6. Code now in preparation for the 704 

ACE DRIFT (B-DT-N) 
1. E. Cuthill, J. Wood Schot (David Taylor Model Basin), 

T. Fairey (Westinghouse Bettis Plant)/Fairey - 

2. In use since January 1957 

3. Two-dimensional, two-group burnout code. Flexible geo- 

metric input. Up to 25 time intervals. 

4. 2 hrs/time step for 1800 core points 

5. Summary, October 1958 

FLAME (B-DT-L) 
1. E. Cuthill, J. Wood Schot/Cuthill 
2. Analyzed 

3. Three-dimensional multi-group diffusion code with burnout 
4. 2 hrs/time step for 4 group problem, 62,500 points. 

5. Summary, October 1958 

Fission Product Problem (B-ON-O) 

1. J. O. Blomeke, C. P. Hubbard, M. F. Todd/Blomeke 

2. Production 
3. U-235 fission-product production as a function of thermal 

neutron flux, irradiation time, and decay time. 

4. 

5. (1) ORNL 2127 

(2) Summary, October 1958 

Combined Cycle Lifetime (B-BX-D) 

1. P. N. Colpo, W. R. Worley, M. M. Levine/Colpo 

2. Inuse | 

3. Calculation of the burnout of reactor fuel of the U-235, U-238 

eycle and/or Th-232, U-233 cycle in two groups with re- 
spect to time. Buildup of fission products and burnout of 

burnable poison considered. Features optional input and 

output. Output includes conversion ratio, leakage, flux, and 

power distribution, fuel concentrations and detailed ac- 

counting of absorptions and fissions with respect to time. 

and normalized to power. Any parameter may be changed 
at the beginning of any time step. 

4. 2-3 min./time step/region 

5. Summary, September 1958 
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ENGINEERING 

AI STEAMER SYSTEM (E-AI-4) 8K 
1. D. C. Baller, L. R. Blue, W. T. Morgan/Blue 
2. Production 
3. Solution of the simultaneous equations describing the steady- 

state behavior of the heat transfer and steam generation 
systems for reactor power plants, to give the fluid flow 

rates, pressures, and temperature throughout the system. 

4. About 1 min./case 

5. Summary, September 1958 
Four-Restraint Pipe Stress (E-AI-4) 

1. M. Tarpinian 
2. In use 

3. A four-restraint pipe system is solved. The pipe system is 

completely fixed at four points and the bending moments 
and forces due to thermal and mechanical stresses, are 

handled as the unknowns. The equations involve 9 bend- 

ing moments and 9 forces. The necessary ‘“‘shape factors’”’ 
are calculated and combined to give the coefficients and 

constants of the 18 x 18 matrix. Since many programs are 

available to solve simultaneous equations, space and time 

was conserved by having the matrix as the end result. 

The piping system must have no skewed members. Only 
uniform and concentrated loads are considered; wind loads 
have been neglected. Hinges and stops are not included. 

4. 

5. (1) NCG Newsletter No. 3, 3-1-57, p. 12 

(2) M. W. Kellogg Company, ‘“‘Design of Piping Systems,”’ 

2nd edition, John Wiley and Sons, Inc., 1956. 

OPTIMIZER I (E-GN-4) 8K Core, Card Reader and Printer 

1. D.S. Selengut/D. F. Burton 
2. In use 
3. This code will compute the values of a set of design variables 

which will maximize system performance. It is assumed 
that the performance is a quadratic function of the design 
variables, which are subject to constraints in the form of 

upper and lower bounds. Mathematically, the code will 
find a set of x;’s which maximize 

t=1 j=l 

where A; 2; Bi, i =1....0 

Input data consists of the coefficients a, a;, a;;, and the limits 

A; and B;. An iterative procedure is used which is similar 
to the Gauss-Seidel solution of a set of simultaneous linear 
equations. Up to 25 independent variables can be handled. 

The problem may have several solutions; the one obtained 
by the machine depends on the initial guess, and may be 
only a saddle point or relative maximum. 

4. 

5. (1) D. 8. Selengut, ‘Optimizing Nuclear Designs by Means 

of Non-Linear Programming,”’ to be published 

(2) NCG Newsletter No. 6, 12-1-57, p. 3 
FLT (E-GK-4) 4K core, 1 tape unit 

1. R. D. Burgess/Burgess 
2. Checked out 
3. FLT is a code to calculate the transient flow in a three-loop 

coolant system due to a drop in the pump motor terminal 
voltage or to an impeller shaft seizure. Loss of flow in one 

or more loops can occur simultaneously or sequentially. 
The analysis assumes: (1) System pressure drop is a fune- 

tion of flow only; (2) steady-state pump characteristics 
hold during the transients; (3) the fluid is incompressible 

and there is no loss of fluid from the system; (4) thermal 
effects are negligible and (5) the loop inertia constants are 

the same for each loop. 
4. 
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5. (1) Lewis, D. G., “SAR Coolant System Operation and 

Casualty Study, Part II—Two-Loop Analysis,’’ Gen- 
eral Electric Technical Information Series No. DF- 
57-AD-30. 

(2) Summary, September 1958 

NOMACS (E-GK-4) 
1. R. C. Larsen/F. Scheib 

2. In use 
3. Calculation of primary and secondary coolant system tran- 

sients during reactor operation involving constant or 

variable primary coolant flow and symmetrical or non- 
symmetrical loop operation, for a two-pass, pressurized 
water-cooled reactor with two primary coolant loops, each 

having its own steam generator, feeding a common sys- 

tem. The mathematical model is simplified, e.g., the sec- 

ondary side of each steam generator is represented as a 
single pot. 

4. Ratio of computing time to real time, 40:1 
5. (1) R. C. Larsen, ‘‘Non-Symmetrical Main Coolant System 

Analysis (NOMACS) Part I,’”’ and ‘‘Non-Symmetrical 

Main Coolant System Analysis (NOMACS) Part IT,” 

General Electric Technical Information Series No. 
DF-57-AD-30, Schenectady, New York, 11 September 
1957 

(2) Summary, September 1958 
SFO (E-GK-4) 

1. H. E. Stevens, M. 8. Pendergast /Pendergast 
2. In use 

3. The code is used to compute the concentration of radioactive 
nuclides at various points in a fluid system (in particular, 
the reactor coolant loop of a nuclear power plant) as a 
function of time. Input includes rates of manufacture of 
nuclides in the reactor, decay periods and decay product 
factors, and transfer rates due to fluid circulation. 

4. For a 6 node, 2 generation problem run at a 1 hr. basic time 
interval, 18 min. 704 time to 15,000 hrs. real time. 

5. Summary, September 1958. 
SPY-REACTOR (E-GK-4) 16K Core, 1 tape unit 

1. R. Howerton, G. Fawkes/Howerton 

2. In use 
3. Computes the steady-state and transient temperature distri- 

bution, power and output temperature of a two-pass reac- 

tor. Includes an account of boiling and flow redistribution. 

Code includes a normal channel, ‘‘warm”’ channel and hot 
channel in each pass. Requires, as boundary conditions, 

total flow and control rod reactivity as a function of 
time. Assumes time independent flux shape and semper. 
ature reactivity feedback distribution. 

4. 5-40 min. 

5. (1) Summary, September 1958. 

BLR (E-GK-4) 16K Core, 2 tape units 

1. R. Howerton/Howerton 

2. In final checkout 
3. This code is to be used in conjunction with SPY-REACTOR 

code. It gives transient behavior of SAR-type boiler for a 

given primary coolant flow, temperature, and throttle 

settings. It has no provision for flashing in the downcomer. 

4. 6:1 running time to real time, typical transient requires | 
min. real time. 

5. Summary, September 1958 
TER (E-GK-4) 

1. B. F. Cassidy, T. Conery/R. D. Howerton 

2. Checked out 
3. Computes transient heat and coolant temperature and power 

of a one pass or a two pass reactor with inner pass in which 

there is coupling between the temperature and power 
through a reactivity temperature coefficient. The tempera- 
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ture equations are ‘‘linearized’’. The code is:intended pri- 
marily for cold water and start-up accident analyses. 

4. 10:1 running time to real time 

5. Summary, September 1958 
TURF (E-GK-4) 16K core 

1. J. H. Hoelzer/D. B. MacMillan 

2. Debugged 
3. This is a code to solve numerically the equations of transient 

turbulent heat convection in a cylindrical pipe with cylin- 
drical symmetry, with uniform, with uniform initial tem- 

perature and inlet te:nperature, and uniform heat conduc- 
tion into the fluid from the pipe walls. With a 16K core, 
the radius and axis may be divided into at most 60 and 225 

mesh intervals, respectively. 

4. 7 sec/time step for an 800 point problem 
5. Summary, September 1958 

Generalized Heat Transfer Code (E-ON-4) 

1. T. B. Fowler, E. Volk/Fowler 

2. Coded and 90% debugged 
3. Computes the transient and steady-state temperature dis- 

tribution for any geometry. Heat generation may be a 

function of position and/or time. Film coefficients are a 

function of position only. A maximum of 999 points can be 

considered for which all constants must be entered as input 
data. 

4. 
5. Summary, September 1958 

ART (E-WB-4) 
/B. H. Mount 

3. Replaces ATBAC 
4, 
5. Letter, 7-31-58 

ATBAC (E-WB-4) 
1. B. L. Anderson, et al./B. H. Mount 

2. Available through IBM 

3. Obtains detailed information concerning thermal conditions 

within a reactor core during transient operations. The 
method used applies particularly to plate type pressurized 
water reactors. The model used is that of a hot channel in 
a parallel flow path with the normal channels. A single 
normal channel is analyzed for heat transfer with pressure 

drop, with flow characteristics in the channel being deter- 
mined a priori by the loop containing the reactor, heat 

exchangers, and pumps. The pressure drop across the nor- 

mal channel then determines the flow conditions in the hot 
channel, in conjunction with the hot channel heat transfer. 

In this way it is possible to simulate such varied transients’ 

as complete and staggered loss of flow, cold water accident, 

and réd pump accident. 
4. A typical 30-point, 3-second transient with no seram will run 

about 15-20 min. 

5. (1) B. L. Anderson, T. J. Lawton, E. V. Somers, J. M. 

Weaver, “ATBAC—An IBM-704 Code for Reactor 

Thermal Transients,’? WAPD-TM-20, June 1957. 

(2) E. V. Somers, Westinghouse Scientific Paper 100-FF 

1037-P1, 1956. 

6. In normal usage the code is limited to a two-pass core with 
a maximum of 25 points per pass. Great caution must be 
used in selecting a value of Atso that no instability is intro- 

duced into either the heat transfer or kinetics equations. 

The IBM equipment includes an 8K core, two tape units, 
and one drum unit. 

BINTO (E-WB-4) 
1. R. R. Schiff/B. H. Mount 

2. Available through IBM 

3. Calculates steady state temperatures in a one- or two-pass 

cylindrical reactor core. It requires as input the radial and 
axial power distributions and rules for combining them into 

three-dimensional power distributions, local peaking fac- 

tors, hot-channel factors, and geometric data. 

4. 5 min. 

5. (1) Internuclear Company, Calyton 5, Mo., “‘Calculation of 
Temperatures in a Two Pass Cylindrical Core Using 

an IBM-704 Computer,’? INTERNUC 8 
(2) R. R. Schiff, Westinghouse Electric Corp., Pgh., “Steady- 

State Thermal Analysis WAPD-S5W-NA-145. 

(3) IBM 701/704/709 Bulletin No. 5, January 1958, p. 5 

(4) NCG Newsletter No. 5, p. 4 

F0010 (E-WB.-4) 
ly /B. H. Mount 

2. 
3. Temperatures and stresses in cylinders. 
4 
5. Letter, 7-31-58 

F0020 (E-WB-4) 
iP /B. H. Mount 

2. 
3. Temperatures in a channel 
4 

5. Letter, 7-31-58 

HCC (E-WB-4) 
/B. H. Mount 

2: 

3. Two-dimensional heat conduction. 

4 

5. Letter, 7-31-58 

JET (E-WB-4) 
/B. H. Mount 

. In use 

. Synthesized three-dimensional lifetime thermal data. 

PROP (E-WB-4) 
; /B. H. Mount 

2. In use 
3. Processes TURBO output for JET 

2 
3 
4. 
5. Letter, 7-31-58 

R 
1 

4. 

5. Letter, 7-31-58 

TURF-6 (E-WB-4) 

1 /B. H. Mount 

2. Available through IBM 

3. Transient temperatures and stresses in axially symmetric 
solid or hollow bodies. 

4. 
5. (1) Letter, 7-31-58 

(2) ADD-57-8 and ADD-58-12 describing the program are 

available with the program from IBM. 
WB TSG-1 (E-WB-4) 

1. G. Sonneman, D. M. Davis/B. H. Mount 

2. Available through IBM 

3. Computes in one-dimensional form the tangential, axial, and 

radial thermal stresses for cylinders with internal heat 

generation. 

. 20 min. 

. (1) D. M. Davis, B. H. Mount, ‘‘The Calculation of Ther- 

mal Stress in Cylinders with Internal Heat Genera- 
tion,’’ Description of WB-TSG-1 Code, WAPD-TM-59, 

May 1957. 

(2) G. Sonneman, D. M. Davis, “Stress in Long Thick- 

Walled Cylinders Caused by Pressure and Temperature 

Gradients,’” WAPD-TM-570. 

(3) NCG Newsletter No. 5, p. 5 

(4) IBM 701/704/709 Bulletin No. 5, Jan. 1958, p. 31 

Reactor Power System Transients (E-AN-O) 

1. T. R. Bump 
2. In use 
3. The differential equations which describe transient heat 

oe 
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transfer, fluid flow, and neutron density phenomena within 

a complete three-loop reactor power system are solved 
simultaneously. The various components of the system are 

divided into space regions as follows: 

No. of Space No. of Space 
Component Regions Component Regions 

Core 1 Heat exchanger 4 

Upper Blanket 2 Secondary system 21 

piping 
Outer Blanket 1 Superheater 4 
Upper Plenum 1 Evaporator 4 
Primary system piping 2 

Both fuel and coolant temperatures are calculated in the 

first three components; only coolant temperatures are 
calculated in the others. A sub-program for providing auto- 
matic on-off control of a control rod is available. 

4. 1 min./problem time interval. 

5. (1) RED Memo File M220 of September 25, 1957 

(2) NCG Newsletter No. 7, June 1, 1958, p. 2 

ARTI (E-IT-O) 
1. F. Narin, E. J. Voltoggio/Narin 
2. Running—submitted to IBM 

3. Evaluates the analytic solution of the equations which de- 
scribe the time dependent temperature distribution in a 
three region composite slab, during a nuclear reactor 

power excursion. The slab typifies cold nuclear reactor fuel 

elements immersed in a coolant; it consists of a homo- 

geneous heat source which varies exponentially with time, 

followed by two consecutive slabs of non-source material. 

Heat transfer is by conduction only. 
4. Loading time 2.25 min., running time 2 sec./point 

5. (1) ANL-4951, ‘‘Reactor Engineering Division Quarterly 

Report,’’ 9-1-52-11-30-52 

(2) F. Narin and D. Krucoff, ‘‘Chemical Energy Release in a 

Nuclear Reactor Excursion,’? AECU-3657 (1958). 

PREXY (E-GK-O) 
1. O. Clendenning/M. Da Costa 

2. In use 
3. Estimates the performance of a pressurizer by determining 

system pressure as a function of time for cyclic plant 

maneuvers. (2) NCG Newsletter No. 3, March 1, 1957, p. 18 j 

GROUP DIFFUSION—THREE DIMENSIONAL j 

PSYCHE (G-GK-4) different material compositions and number of mesh points 

1. G. J. Habetler, M. A. Ketchum/Habetler depends on number of core storage locations, e.g., for an 

2. Checked out 8K core machine: 
3. Numerical solution of the age-diffusion equation in three Number of different compositions 200 or less 

space dimensions. Difference equations are derived assum- Number of mesh points in z-direction 36 or less 
ing reactor to be representable by hexagonal cells of homo- Number of mesh points in y-direction 36 or less | 

geneous composition. Number of cells and planes limited Number of mesh points in z, y plane 1000 or less 
by core memory of 704. Maximum number of (cells X 4. 35 min./source iteration plus 1 hr. to generate problem 

planes) is 1400 for a 16K core machine. Number of groups master tape and 1 hr. to edit output for a 3-group problem 
must be 63 or less. with 6975 mesh points. 

4. Less than 1 min. for one source iteration, 9 flux iterations 5. (1) KAPL-1549, Memoranda from KAPL and General Elec- 

for a 3-group problem with 37 cells, 5 planes. tric, Evendale, Ohio 
5. Summary, September 1958 (2) Summary, September 1958 

TRIXY (G-GK-4) 8K, 6 tape units TKO (G-WB-4) ‘ 
1. F. B. Bana, O. A. Clendenning, D. B. Vollenweider, D. H. 

Watson/C. J. Hunter 

2. In use 

3. A general three- emniteiad multi-group code with variable 
mesh spacings along all three dimensions. The number of 

GROUP DIFFUSION—TWO DIMENSIONAL 

TWOD-II (G-CW-4) 
1. W. Roberts, D. Kirk, N. Coudriet, J. De Vries/De Vries 
2. In use 

12 Communications of the ACM 

4. 60:1 running time to real time 
5. Code summaries from GK, September 1958 

TAC (E-GK-0) 
1. T. A. Conway 

2. 

3. S8G/S4G analysis of the steady state thermal condition of 
the fuel elements. 

4. 

5. KAPL-M-RES-34, ‘“‘S3G Steady State Thermal Analysis 

Programmed for the IBM 650 (TAC Code),’’ T. A. Conway 

and J. H. Helve. February 1957. 

NORC-SECHS (E-DT-N) 

1. John Meyer (WB), E. Cuthill, J. Wood Schot (DT)/Meyer 

(WB) 
2. In use since July 1957 

3. Constructs three-dimensional power distribution, and uses it 

with thermal and hydraulic parameters to compute (1) 

maximum surface temperature, (2) total enthalpy rise, 

(3) minimum burnout ratio, and (4) flow stability number, 

4. 45 min. for 150,000 points 
5. (1) WAPD-T-606, 607 and 608 

(2) Summary, October 1958 

FLOSS I thru XII (E-LC-U) 

1. R. Finke/S. Stone 

2. In use (not expected that these codes can be released) 

3. These twelve programs solve one-dimensional heat transfer > 
and fluid flow problems. May starting and terminating 
boundary conditions are available. 

4. 5 min. per case a 
5. LC Internal documents only (not available generally) 

6. These codes will be consolidated into fewer 704 codes in a 
few months. 

Gamma Heating (E-ON-O) 

1. T. B. Fowler, H. C. Claiborne/Fowler 

2. In use 
3. Computes the heat generation due to gamma-ray absorption 

in structural members of reactors of rectangular geometry. 

About 30 min. for 1200 source points 
(1) ORNL-CF-56-7-97, H. C. Claiborne and T. B. Fowler, 

“The Calculation of Gamma Heating in Reactors of 

Rectangulid Geometry.” 

iW /B. H. Mount 

2.Inuse 
3. Three-dimensional, few group diffusion code. 

4 
5 . Letter, 7-31-58 

3. 32 group, 45 x 44 mesh, cylindrical geometry with (currently) 
minor plane at z—zero. Variable mesh spacing. Provision 

for up to eight “material’’ regions intersecting at a mesh 
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point is available, with each ‘material’ composed of up to 
20 elements. Up to 32 energy groups and two thermal 
evaluations can be handled. A reduced mesh case of 27 x 
28 can be held on fact memory and takes about 30 minutes 
per source iteration. The full grid takes about 14 hrs. per 

source iteration. Approximately three source iterations are 
required for mathematical convergence to a criticality 
value. Absorptions and fissions by element by group are 

computed, as well as the standard flux over the mesh by 

group, power density over the mesh, and criticality. Out- 

put type for off-line plotting of flux by group is possible. 
Obsoletes TWOD-I for the 701. 

4. 30 min. for source iteration, 3 iterations to converge, for 900 

mesh core. 

5. Summary, September 1958 
CURE (G-GK-4) 

1. F. Tranthan, J. Sheldon (Computer Usage Corp.)/J. A. 

Archibald, D. B. MacMillan 

2. Available through IBM 

3. Solves age-diffusion equations for neutron flux distribution 
in a reactor for r-z, 76, or x-y geometry. Multiplication of 

the reactor is computed. Includes calculation of averaged 
three-group macroscopic cross-sections from physical com- 
positions according to prescriptions of R. W. Deutsch. 
Irregular boundaries, variable mesh spacing, and deletion 

of points are permitted in the spatial mesh. Several versions 

are available from KAPL which differ in speed, use of ma- 
chine, size of problem, and input. 

4. 3 min./source iteration for 700 pts., 3 groups. 
5. (1) E. L. Wachspress, ‘“CURE: A Generalized Two-Space 

Dimension Multigroup Coding of the 704,” KAPL- 

1724, May 1957. 

(2) IBM 701/704/709 Bulletin No. 5, January 1958 

6. The code permits at most 40 compositions and allows about 
700 space points for an 8K memory. 

REM (G-GK-4) 

1. E. L. Wachspress, M. A. Ketchum/Ketchum 

2. In use 
3. This code is a version of CURE which differs from it in that 

(1) it permits interior (region) and exterior boundaries to 

run diagonally, as well as horizontally and vertically in the 

mesh, (2) it does not permit deletion of points, (3) it will 

presently handle only (x, y) geometry. It is required that 

an additional index be included for each combination of 2 

different compositions along an interior diagonal line. 
4. 3 min./source iteration for 700 points, 3 groups 

5. (1) KAPL-1724, CURE 

(2) Summary, September 1958 

ANGIE (G-LC-4) 8K, 8K drum 

1. S. Stone, R. Stuart/Stone 

2. In use—available upon request 

3. This program solves in z-y or r-z geometry the multigroup 

neutron diffusion equation. ANGIE solves a maximum of a 

40 X 50 mesh divided into a maximum of 100 types of re- 

gions using a modified alternating direction sweep tech- 
nique. Up to 20 materials and up to 18 groups may be 
used. Input is in microscopic units. 

4. About 1 hr. for a 2-group, 2000-mesh problem. 

5. UCRL 5C19 and UCRL 5019 Supplement. 
PDQ-2 (G-WB-4) 

1. R.S. Varga, W. R. Cadwell/B. H. Mount 

2. Availabie through IBM 

3. The program solves the few-group neutron diffusion equa- 

tions for one to four lethargy groups over a rectangular 

region of the (x-y) or (r, z) plane. Variable mesh intervals 

are allowed. The number of mesh points varies from 1250 

to 6500 depending on the core storage of the 704 available. 

The inner iterations are performed by the method of over- 

relaxation and include a special method of determining the 

over-relaxation factors for each group. 

4. Less than 1 hour for a two-group 2500-point problem. 
5. (1) R. S. Varga, ‘“‘Numerical Solution of the Two-Group 

Diffusion Equations in z-y Geometry,’’ WAPD-159, 

August 1956. 

(2) G. G. Bilodeau, W. R. Cadwell, J. P. Dorsey, J. G. 

} Fairey, R. S. Varga, ‘‘PDQ—An IBM 704 Code to Solve 

the Two-Dimensional Few-Group Neutron-Diffusion 

Equations,’” WAPD-TM-70, August 1957. 

6. Outer boundary of mesh must be rectangular and material 

interfaces may occur only on mesh lines. Maximum of 35 

different materials, but each may appear in many regions 

of the mesh. Maximum of 1250 to 6500 mesh points, depend- 

ing upon core storage available. Requires one drum unit 

and six tape units. (PDQ-1 obsolete) 
QED (G-WB-4) 4K, 4K drum, 3 tapes 

/B. H. Mount 

2. 

3. Two dimensional (z,y) solution of the two-group diffusion 

equations. Outer boundary must be rectangular with at 
most fifty mesh lines in each direction. Allows some vari- 

ability of mesh spacing. Each outer boundary has either 

zero flux or zero current condition imposed. 

4. 50 x 50, 2-group problem requires about 1 hour. 

5. NGC Newsletter No. 2 
TOPSY (G-GK, NU-U) 

1. E. Wachspress/J. A. Archibald 

2. Obsolete 

3. A general two-dimensional multigroup coding for (z, y), (r, z) 

or (r, 0) coordinates. An extension of MUG II to include 

thin regions such as H.O gaps and control rods. Also in- 

cludes variable mesh spacing, and will consider any number 

of energy groups. 

4. 90 min. for tape generation, plus 120 min./source iteration for 

1800 pts. 

5. (1) See MUG II references 

(2) AECU-3078, October 1955, p. RS-37 

(3) Summary, September 1958 

MUG II (G-GK-U) 
1. H. R. Stark 

2. In use 
3. Numerical solution of age diffusion equation in (r, z) or (r, 0) 

coordinates. The model must be separable by at most seven 

coordinate surfaces along each axis into regions of homoge- 

neous composition, with constant space interval along each 

axis. No good edit exists for output. 

4. 5 hrs. for 15 group problem on 30 x 30 mesh 

5. (1) KAPL-950 (2) KAPL-1068 (3) KAPL-1096 (4) KAPL-1172 

(5) KAPL-1245 (6) KAPL-1321 (7) AECU-3078, Oct. 1955, 

p. RS-36 

Two-Dimensional, Two-Group (G-WB-U) 

1. E. Cuthill, R. S. Varga/B. H. Mount 

2. In use 

3. Solution of the steady-state, few-group equations, with’ vari- 

able coefficients in a two-dimensional Cartesian geometry. 

A mesh of 59 x n is expected, where n is at most 118. The 

code is intended to supersede the two-dimensional space 

simulators now in use at WAPD. 

. (L) WAPD-105 

(2) WAPD-LSR (p)-30 
(3) AECU-3078, October 1955, p. RS-35 

o 

Communications of the ACM 13 

a 

by 

| 

4 

ses it 

rise, 

nber. 

4 

isfer > 

ting Bs 

ina 

| 

ints 

an 

less 

less 

less | 
less 
lem 

em 

7 

i. 

on 

sh 



GROUP DIFFUSION—ONE DIMENSIONAL 

NDT 2-3-1 (G-AS-4) 

1. Donald Jackson 

2. In use 

3. Neutron diffusion theory, two group, three region, one- 

dimensional, slab, sphere, or cylindrical geometry. Input of 

group constants for each region, buckling for non-computed 

dimension and the geometry. Output is critical dimension, 
fast and thermal flux distribution, power distribution and 

neutron currents at the boundaries. 
4, 
5. NCG Newsletter No. 5, September 1957, p. 6 

AID (G-AI-4) 
1. W. J. Willis 
2. Debugged 

3. AID is the 704 version of DMM. Solves for reactivity, fluxes 

and a power curve for the one dimensional slab, sphere, or 
cylinder. Input consists of internal and external boundary 

conditions, fission fractions, regional mesh indices and 

mesh spacing, diffusion coefficients, removal coefficients, 
fission coefficients, and group-to-group transfer coefficients 

for each region. Flat flux or specified power distribution 
may be used and a subroutine for accelerated convergence 
is included. In development at this time (March 1957) are 

a data preparation, effective delayed neutron, and prompt 
neutron generation time subroutine. Neutron balance and 

adjoint flux routines will follow. 
4. 
5. ASAE-4 

3 = mesh points 
I = groups 

<S N 

K = regions 

The number S equals the core size less the space necessary for 

the program and input-output routines. For 4096 word core 
storage and the type of program we have written S is about 

3400. 
AIM (G-AI-4) 8K 

1. M. Tarpinian, L. A. Wilson, L. R. Blue, J. Willis/Blue 
2. Production 
3. Solution of the one-dimensional multigroup, multiregion 

diffusion equation in x-y, r-z, and r@ geometry for source, 

flux and k-effective. 

4. 30 sec. for the complete solution of a 10 group, 4 region, 25 

mesh point problem. 
5. Summary. September 1958 

2G-2R Axial-Radial Combination Code (G-AI-4) 

1. H. J. Rutgers, F. L. Fillmore/L. R. Blue 

2. In use 

3. Two-group, two-region, analytic diffusion theory calculation 

of a fully reflected cylinder by automatic machine iteration 

between axial and radial geometry to obtain the critical 

radius, fluxes and adjoint fluxes. The radial and axial 
representations may be used separately if desired. CRT 
plots of the fluxes and adjoint fluxes may also be obtained 
for the radial code only. 

4. Thirty seconds for a representative fully reflected case. 

5. (1) NAA Program Description of Deck W3-149 
(2) Summary, September 1958 

RE-34 (G-AN-4) 
1. M. Butler/Butler 

2. In use 

3. Solves by finite difference methods the one-dimensional 

diffusion equation with a point-by-point source term 
specified for the highest energy group and the source of 
each of the following groups a function of the preceding 

14 Communications of the ACM 

group’s flux. Plane, cylindrical or spherical geometry may 
be used. Boundary conditions at the inner boundary may 
be 

At each interface a choice of continuity of flux and current or 
black boundary is available and at the outer boundary any 
of the three conditions ¢ = 0, ¢’ = 0, or black boundary 
may be applied. 

4. 1-3 min./problem 
5. ANL 5859 (to be published) 

C:,-Short (G-GN-4) 
1. D. S. Selengut, M. M. Mooney, D. B. Vollenweider/D. F. 

Burton 

2. In use 
3. The reactivity of a bare, homogeneous, cylindrical reactor is 

computed assuming neutrons lose energy by elastic scatter- 

ing which is isotropic in the center of mass coordinates. 

Slowing down density at 19 lethargy levels is computed 

using modified age theory or Coveyou-Macauley Theory. 

Maxwell-averaged cross sections in the thermal group as a 

function of temperature are obtained by interpolation in 

tabulated values on tape. Flux at 19 levels plus a thermal 
group is used to compute two-group constants for program 

F,. Thermal disadvantage factors are used to compensate 
for inhomogeneous cell structure. The leakage term in- 

cludes a lethargy dependent buckling and a transport 

correction. Typical problem time using tapes for input- 

output is about 30 sec. plus an additional 20 sec. if dis- 
advantage factor is computed by the J. program. 

4. 
5. (1) D.S. Selengut, “Criticality Calculations on the 701 

Computer (Program A),’’ XDC 55-3-18, (Secret) 17 

February 1955 
(2) NCG Newsletter No. 4, 6-1-57, p. 5 

F, (G-GN-4) 
1. D. S. Selengut, B. Horn/D. F. Burton 

2. In use 
3. This code solves the one-dimensional, two-group diffusion 

equations 

r* dr dr 

= 8 Ze) + 
ENS, Se 

fi fe 

as difference equations in multi-region plane, cylindrical, or 
spherical geometry subject to two-group albedo type 
boundary conditions at the outer boundaries. Fission 

density is improved with each iteration until the selected 

covergence criterion is met. Output consists of reactivity, 

k, after each iteration and converged values of fission 

density and fluxes at each lattice point. An adjoint or one- 

group calculation may be requested. 
4, Using tape for input-output, about 30 sec. 
5. (1) B. Horn, T. L. Glahn, ‘‘Two-Group Neutron Diffusion 

— Fs,”’ 11-12-56. Revised version, E. S. Grossnickle, 

dated 3-22-57. 
(2) NCG Newsletter No. 4, 6-1-57, p. 6 
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3-Group, 3-Region Reactor with Shells (G-CF-4) 
1. M. K. Hullings, E. E. Jones, J. C. Couchman 
2. In use 

3. This code is based on the 3G-3R formulation described in 
ORNL-CF-55-1-76. The three-group diffusion equations 
with group transfer cross sections are solved in three 
regions with thin absorbing shells between the regions. 

Fluxes are calculated at thirty space points in each region 

and printed out. The effective multiplication constant and 
quantities for calculating interface currents are also 

printed out. The code may be collapsed to treat problems 
without shells, with one or two groups, and with one or two 

regions, merely by choice of input. 
4. 

5. (1) ORNL-CF-55-1-76 
(2) NCG Newsletter No. 4, 6-1-57, p. 3 

PROBE (G-CW-4) 
1. N. Given/J. De Vries 
2. In use, for 701 also. 

3. Solution to spherical, one-dimensional up to 32 group dif- 
fusion equation. Automatic perturbation of fuel to eigen- 

value v = 2.5. Max. points = 120. Max. regions = 10. Max. 

elements = 75. Continuous slowing down theory for all 
elements except hydrogen. Exponential hydrogen scatter- 

ing kernel. 

4. 3 min. (40 point 2-region, 32-group) 

5. Summary, September 1958 
PROBE IL (G-CW-4) 

1. C. Davis/J. De Vries 
2. In use, for 701 also. 
3. Same as PROBE-I with addition of simplified input format, 

perturbation of Region I spacing to critical. 10 x 10 in- 
elastic matrix. 

4. 3 min. (no perturbation), 12 min. (with perturbation) 

5. Summary, September 1958 

VARI-L (G-CW-4) 
1. W. Roberts, J. Fontana, J. De Vries/De Vries 

2. Checked out ‘ 

3. Spherical, cylindrical, slab, 32 group, up to 12 thermal group 
diffusion theory. 32 x 32 inelastic matrix. 250 pt., 20 region 

max. perturbation of any element, or linear combination of 
elements to k = 1. Variable V (a) allowed, 4 fuels allowed. 

Automatic DB? group by group for end leakage. Perturba- 
tion.of any region spacing, and B? to k = 1. Flux goes to 
zero at extrapolated boundary of each group. Flux nor- 

malized to power level. Flux, k, P.D., absorptions and 

fissions by element, region and group. Cont. slowing down, 

inelastic and exponential scattering. 
4.5 min. (est.) no perturbation; 20 min. (est.) perturbation 

5. Summary, September 1958 

BUCKLING ITERATION (G-GM-4) 8K, 6 tapes, 1 drum 
1. B. E. Smith, A. H. Foderaro/Smith 

2. In use 

3. Uses GNU Il and CRITICALITY SEARCH to estimate from 
the solution on one geometry the proper values of the group 
transverse buckling constants for a solution on the comple- 

mentary geometry. Iteration is continued until transverse 
buckling values and the k-effective values have converged. 

Part of MAGNUM. 
4+. 40 min. 

5. (1) GMR-104, “Buckling Iteration Program,’ by B. E. 

Smith. 
(2) GMR-107, ‘“‘Transverse Leakage Specification in Multi- 

group Pseudo-One-Dimensional Problems,’’ A. H. 

Foderaro. 
CRITICALITY SEARCH (G-GM-4) 8K, 6 tapes, 1 drum 

1. J. M. Bookston, C. L. Davis/Bookston 

2. In use 

3. Uses GNU II to obtain a specified k-effective by varying 

either (1) the concentration of specified nuclides in speci- 

fied regions, (2) the dimensions of specified regions, or (3) 

the position of two control rod banks. Output includes a 
listing of k-effective and the corresponding concentration 

factor for each GNU pass and the selected GNU output for 
the final converged pass. Part of MAGNUM. 

4. 12 min. 

5. GMR-102, ‘“‘An IBM-704 Program for Criticality Search on 

Reactor Parameters,’’ J. M. Bookston, C. L. Davis. 

GNU II (G-GM-4) 8K, 6 tape, 1 drum 
1. C. L. Davis, J. M. Bookston, B. E. Smith, A. Foderaro/ 

Available through IBM 

2. In use 
3. GNU II (Part of MAGNUM) is a 32-group, multiregion, one- 

dimensional neutron age-diffusion program for slab, 

cylindrical and spherical geometries. A library tape con- 
tains microscopic cross sections at 269 energy points for 

various elements so that problem input consists of only the 
reactor dimensions and loadings and the effective energy of 

the thermal gap. Output consists ‘of eigenvalue (kerr) 
spatial group flux distributions, and the source distribu- 

tion optional output includes macroscopic cross sections, 
group neutron balance tallies, elemental absorption tallies, 

conversion ratio and few group constant. 
4. 3 min. 
5. (1) GMR-101, “GNU II—A Multigroup, One-Dimensional- 

Diffusion Program,’’ C. L. Davis, J. M. Bookston, B. E. 

Smith. 
(2) GMR-100, ‘Instruction Manual for the Nuclear Reactor 

Codes System MAGNUM,” C. B. Leffert. 

(3) IBM 701/704/709 Bulletin No. 5, January 1958, p. 13 and 

15 
MAGNUM-32K (G-IN-4) 32K, no drum 

1. E. E. Mason, J. A. Witt/Mason 

2. In use 

3. A modification of the General Motors MAGNUM Code. 
+ 
5 . (1) Refer to GMR Reports 

(2) Summary, September 1958 

FIRE (G-LA-4) 8K 
1. F. Brinkley/Brinkley 

2. In use 

3. Numerical solution of diffusion equation for slab, cylinder or 
spherical geometry; with Hydrogen, inelastic scattering, 

continuous slowing down. 

4. 14 min. 

5. (1) LA-2161 
(2) Summary, September 1958 

ZOOM (G-LC-4) 8K 
1. R. Stuart, E. Canfield/S. Stone 

2. In use—available upon request. Better version in production. 
3. Solves the one-dimensional multigroup neutron diffusion 

equation for slabs, cylinders or spheres. A maximum of 10 

materials, 30 regions (or zones) may be used. A higher order 

differencing is used for the Laplacian and a general transfer 

matrix is permitted. 
4. 10 min. 
5. UCRL 5293-T-Preliminary (UCRL 5293 available in about 1 

month), September 1958. 

WANDA (G-WB-4) 8K, 1 drum, 1 tape 

1. O. Marlowe, C. Saalbach, L. Culpepper, D. MeCarty/B. H. 

Mount 

2. Available through IBM 

3. Solves the few-group diffusion equation in one space dimen- 

sion for rectangular, cylindrical, or spherical geometry by 

setting either the flux or its derivative to zero on the 

boundaries. The parameters must be continuous within a 
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region, but may have a finite discontinuity at the interfaces 

between regions. The mesh width must be constant within 
a region. An initial source guess is required to start the 

iteration process. Convergence may be defined either by a 
percentage deviation in the eigenvalue or by a percentage 

deviation between successive source vectors. 

4. 1-15 min.—average 3 min. 
5. (1) P. Ombrellaro, “A One-Dimensional Few-Group Burnout 

Code,’’ WAPD-PM-31, Nov. 1955. 

(2) O. Marlowe, C. Saalbach, L. Culpepper, D. McCarty, 
“WANDA—A One-Dimensional Few-Group Diffusion 
Equation Code for the IBM-704,’’ WAPD-TM-28, Nov. 

1956. 
(3) NCG Newletter Nos. 2, 4, 5 
(4) IBM 701/704/709 Bulletin No. 5, Man 1948, p. 29 

EDNA (G-WB-4) 
if /B. H. Mount 

2. In use 

3. Adjoint to WANDA 
4 

5. Letter, 7-31-58 

Two-Group Multiregion Axial Windowshade (G-AP-0) 

1. F. B. Fairbanks/Fairbanks 

2. In use 
3. The program solves the steady state, 2-group equation with 

fast and thermal fission by use of difference equations in 
slab geometry. A perpendicular buckling may be specified. 

Also included is the addition of a uniform to one section of 
a reactor to represent the effect of control rods. The pro- 
gram optionally may adjust the insertion to reach approx- 

imate criticality. 
. 35 min. without change of windowshade position. 
. (1) APAE-Memo-88, “‘Two-Group Multiregion Axial Win- 

dow Shade Calculation on the IBM 650,” F. B. Fair- 

banks, March 1957. 

(2) NCG Newsletter No. 3, 3-1-57, p. 4 
(3) NCG Newsletter No. 5, 9-1-57, p. 3 

HOBO (G-AN-O) 
1. S. M. MecLean/McLean 

2. In use 
3. Material averaging of cross sections for a specified compo- 

sition and or fundamental mode buckling calculation using 

either form of the asymptotic transport approximation or 

the diffusion approximation. Selengut-Goertzel slowing 
down may be considered; and the adjoint fluxes may be 

calculated. The computation is limited to a maximum of 20 
groups, 19 scattering groups and 20 materials. 

4. About 5 min, for a 10-group problem 
5. Summary, September 1958. 

BD-1l (G-MV-0) 

1. Mark I. Temme/Temme 

2. In use 

3. This (Boiling Density) code is used in conjunction with 

VALPROD to obtain the flux, power, and density distribu- 
tions in boiling water reactors. Given the power distribu- 

tion calculated in VALPROD, BD-I calculates the density 

distribution, selects from an input table the corresponding 

cross-section distribution and produces input cards for a 

new VALPROD calculation. Calculations are limited to 

one space-dimension and two neutron energy groups. The 

operator is notified when the desired convergence in 

density is reached. 
4. 14 min./iteration 

5. GEAP-0952, ‘““VALPROD, A Revision of the PROD II 650 
Multigroup Program,’’ 1957. 

DMM (G-MV-0) 
1. P. Sterbenz, E. J. Leshan/Leshan 

2. Available through IBM (Deck No. 8.2.015) 

oe 

16 Communications of the ACM 

3. Calculates the space and energy distribution of the neutron ° 
flux in a spherical, cylindrical, or slab reactor as well as 

the reactivity of the system. 

4. 10 min. 
5. (1) Joel Franklin, E. J. Leshan, ‘‘A Multigroup, Multiregion, 

One-Space Dimensional Program Using Neutron Dif- 

fusion Theory,’’ ASAE-4, Dec. 1956. 
(2) Summary, September 1958 

6. 650 with index registers and floating decimal device. 
UNCLEI (G-DN-0) 

1. R. R. Haefner 
2. Available through IBM (Deck No. 8.2.010) 

3. Solves the neutron diffusion equation in cylindrical geom- 
etry. 

4. 20 sec./iteration 

5. (1) IBM 701/704/709 Bulletin No. 5, January 1958, p. 57 
(2) NCG Newsletter No. 5, 9/1/57, p. 3 

UNCLE II (G-DN-O) 
1. R. R. Haefner 

2. Available through IBM (Deck No. 8.2.011) 
3. Same as UNCLE I with a few exceptions. The write-up, 

therefore, includes only the exceptions, not the complete 
program listing which is included in the UNCLE I write-up. 

4. 20 sec./iteration 

5. (1) IBM 701/704/709 Bulletin No. 5, January 1958, p. 59 
(2) NCG Newsletter No. 5, 9/1/57, p. 3 

UNCLE III (G-DN-0) 
1. R. R. Haefner 
2. Available through IBM (Deck No. 8.2.012) 

3. Solves the neutron diffusion equation in one dimension. 

4. 0.16 K sees./iteration 

5. (1) IBM 701/704/709 Bulletin No. 5, January 1958, p. 61 

(2) NCG Newsletter No. 5, 9-1-57, p. 3 
BUNNY Land II (G-AT-0) 

1. R. Karplus (modifications by V. Nather)/Nather 
2. Debugged and running 
3. Minimizes critical determinant between prescribed limits for 

values of the unknown. Seven choices of unknown. Com- 
putes fluxes, adjoint fluxes and initial conversion ratio. 
Uses Wolontis Interpretive Routine. 

. About 5 min. per problem 
. GAMD-63 and GAMD-63 (Add. 1), “BUNNY, A Two-Group, 

Two-Region Reactor Code for Spherical Systems,’ R. 
Karplus, June 1957. 

GAMBIT (G-AS-0) 
1. D. H. Perkel/Perkel 

2. One Version in production for cylindrical geometry 
3. Solves the two-group multiregion reactor diffusion equations 

in the Garabedian-Householder matrix form, to evaluate 

the critical 2 x 2 determinant. Performs criticality search to 

oe 

find kerr, critical radii, or critical axial buckling for desig- ‘ 
nated regions. 

4. 40 sec./region 

5. (1) Mon-P-246, Garabedian and Householder, ‘‘Multigroup, 

Multiregion Pile Theory.’’ 

(2) ANL-4352, B. Spinrad and D. Kurath, ‘‘Computation 

Forms for Solution of Critical Problems by Two- 
Group Diffusion Theory.”’ 

(3) “Matrix Solution of Multi-region, Two-group Reactor 

Diffusion Equations,’ D. H. Perkel, presented at June 
1958 American Nuclear Society Meeting, Los Angeles, 

California. 
6. 650 with floating decimal device, index registers and al- 

phabetic input. 
Three-Region Diffusion (G-AS-0) 

1. M. Johnson/Johnson 

2. In use 
3. The average flux in each of the three regions and the ratio of 
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the maximum to average flux in the middle region of an 
infinite cylindrical region consisting of a fuel region be- 
tween moderator regions is obtained. The outer moderator 

region may be finite or infinite. 
4. 

5. Summary, September 1958 
9-Group Diffusion (G-NF-O) 

1. J. W. Miser, R. E. Hyland, D. Fieno/Hyland 
2. In use 
3. The program is used t6 determine the critical size of a cylin- 

drical reactor by a one-dimensional group-diffusion solu- 

tion in the radial plane. The effect of leakage in the axial 
direction is taken into account by prescribing values of 

axial leakage based on assumed flux levels. The neutron 
energy spectrum is divided into nine groups and the re- 
actor into four concentric cylinders (or regions). A method 

for using the program for fewer than nine groups and four, 
or less, regions is also included. The program is written in 

such a way that fissions may occur in any, or all of the 

energy groups; and the neutrons may be born into any, or 
all, of the energy groups. Any, or all, of the inner three 

regions may contain fissionable material, but the outer 
region may not. In the axial direction each region is as- 
sumed to be uniform in composition. 

4. 6 min./set of input 
5. Summary, September 1958 
6. 650 with index accumulators, floating point device. 

PROD II (G-GK-0) 
1. C. J. Habetler 
2. Available through IBM (IBM Deck No. 8.2.003) 

3. Finite difference solution of the diffusion equation in one 

dimension, with allowances for variations in geometry, 
boundary conditions, and the handling of scattering cross 
sections. No longer used at KAPL. 

4. One group of 40 space points in about 1 min. 
5. (1) KAPL 1531 and 1415 

(2) IDO-16390, ‘‘A Four-Region, Two-Group Calculation of 
SPERT III Critical Size and Flux Distribution.” 

(3) KAPL-M-MAAI, “BOUT and BOUT II: Three-Group 
Burnout Codes for use with PROD II,’’ May 1957. 

(4) See also ValPROD and LOST write-ups. 

(5) AECU-3078, 14 October 1955 
PPCo 10-004 (G-PI-0) 

1. R. H. Hudson 

2. Coded 
3. This program takes the data from PROD II flux cards and 

punches out a card for each mesh point. Each card gives the 
value of r at one mesh point together with the associated 
fluxes. 

4, 

5. Walbran, V. A., ‘‘One-Space Dimensional Multigroup for the 

IBM 650,’’ KAPL-1531, 10 April 1956. 
2G 2RI, 2G 2RIT (G-RR-O) 

1. L. H. Holway/Holway 
2. Available through IBM 

3. The programs solve the two-group neutron diffusion equa- 

tions for a core and reflector in spherical geometry. The 

analytical determinant is solved by an iterative process to 

obtain that value of the critical radius (2G 2RI) or k, 

(2G 2R II) which makes the determinant equal to zero. 

4. About 45 sec. 
5. Summary, September 1958 

2G 3R_ (G-RR-O) 
1. L. H. Holway/Holway 

2. Available through IBM 

3. This program solves the two-group neutron diffusion equa- 

tions in spherical geometry for two central multiplying 

regions and an external reflector region. The solution is in 

terms of the k,, necessary in the.central region for criti- 
cality. 

4. About one (1) minute 

5. Summary, September 1958 
BALL (G-LC-0) 

1 

2. Available through IBM (Deck No. 8.2.016) 

3. This code is no longer used at UCRL. It is a two-energy group, 
two region, time-dependent reactor code which obtains a 

closed solution for a critical reactor assembly of spherical 
geometry and also computes the normal and adjoint 
fluxes. 

4. 

5. NCG Newsletter No. 7, p. 1 
BEEHIVE and HORNET (G-LC-0) 

1. Stuart P. Stone 

2. Available through IBM (Deck No. 8.2.009) 
3. This code is no longer used at UCRL,; it is a five-energy group, 

two-region, time independent, spherical reactor code. It 

considers the problem of a reactor system in which the core 
material is assumed to be at a higher energy (temperature) 

than the reflector material. The code obtains a closed 
solution for the critical reactor assembly by a procedure 

which is a logical extension of normal two-group theory. 

The companion code, HORNET, computes the neutron 

fluxes for the critical assembly determined by the BEE- 

HIVE calculations. 
4. 

5. (1) UCRL 4813—Unelassified Report 
(2) IBM 701/704/709 Bulletin No. 5, January 1958, p. 35 

6. Only a preliminary investigation has been made for cases 
where the Groups 2-5 spacing is ‘“‘close,’’ a situation in 

which the critical 10 x 10 determinant evaluation might be 
subject to error. 

MOONSHINE (G-LC-0) 
1. R. N. Stuart, B. Johnston 

2. Available through IBM (Deck No. 8.2.001) 

3. Finite difference solution of diffusion equations for up to 18 
groups, 3 regions for case of sphere, cylinder, or slab. Proc- 
ess is iterative with two or three iterations required for a 
solution. Rarely used at UCRL. 

4. One iteration using all 18 groups requires about 13 min. 

5. (1) NCG Newsletter Nos. 4 and 5, March and September 

1957 

(2) IBM Program File No. 2000 

(3) IBM 701/704/709 Bulletin No. 5, January 1958, p. 47 

PARACANTOR Land II (G-LC-0) 
1. S. P. Stone, R. Brousseau, M. Ferris 
2. Available through IBM (Deck No. 8.2.002) 

3. Analytic solution of 2-group, 2-region diffusion equations for 
a cylindrical reactor of finite length with a radial reflector 
of finite thickness. Assumes pp = 1. PARACANTOR II 

computes the normal, adjoint and cross-products of the 

normal and adjoint fluxes from the output of PARACAN- 

TOR I. No longer used at UCRL. 

4. 

5. (1) NCG Newsletter No. 4, 6-1-57 

(2) IBM 650 Program File No. 2001 

(3) 701/704/709 Bulletin No. 5, January 1958, p. 55 

2 Group, 2 Region (G-UM-O) 

1. G. R. Dalton 

2. In use 
3. This program takes the nuclear properties of the core and 

reflector along with the dimensions of the system and cal- 

culates the fuel concentration necessary to make the 
system critical. It also produces the spatial variation of 

both the fast and thermal flux. Emphasis is placed upon 
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simplicity of input data and ease of machine operation with 

a built-in error-checking system. 

4. 5 min. 

5. (1) Glasstone and Edlund, ‘‘Elements of Nuclear Reactor 

Theory,’’ Ch. 8, Sections 38-64. 
(2) NCG Newsletter No. 3, 3-1-57, p. 21 

6. There must be no void between core and reflector, and no 

provision is made for multiplication in the reflector. 
ValIPROD (G-VA-O) 

1. Charles White/R. H. Stark 

2. Available through IBM 

3. A revision of PROD II for the 650 which is very much easier to 
run and provides for serial solution of problems. Provides 

for automatic use of convergence criteria. 

4. 
5. (1) KAPL-1451 and KAPL-1531 

(2) IBM 701/704/709 Bulletin No. 5, January 1958, p. 63 
ValPROD IB, IIB) (G-VA-O) 

1. R. H. Stark, C. M. White/Stark 
2. Debugged and running 

3. Solves the multigroup equations for rectangular, cylindrical, 

and spherical geometries. Has provisions for inelastic 
scattering and for the Selengut-Goertzel approximation to 

: account for slowing down by hydrogen. Allows for as many 

i as 50 regions, 97 mesh points and up to 99 groups. The IIB 

‘ version makes provisions for semi-automatic Chebyshev 
acceleration in the source iteration. 

4. A 3-group, 55-point problem will take about 1.5 hrs. for 40 
source iterations. 

; 5. KAPL-1531, GEAP 0952 and Addenda 

VAPOR (G-VA-O) 
‘ 1. R. H. Stark, S. M. White/Stark 

2. Debugged and running 

3. Solves the few group equations for rectangular, cylindrical 

and spherical geometries. Speed and ease of operation are 
gained by limiting the number of groups and points so that 

after initial data processing, the calculation is drum con- 
tained. Card formats are almost exactly the same as for 

ValPROD. The contrast is in speed of operation. A three- 
group problem with 8C mesh points will fit. 

4. A 3-group, 55-point problem will take about 20 min. for 40 
source iterations. 

5. Refer to ValPROD write-ups. 
FAF (G-VA-0) 

1. R. H. Stark, C. M. White/Stark 
2. Debugged and running 

3. A high-speed, few-group neutron diffusion code for ree- 
tangular, cylindrical and spherical geometries. Speed and 
ease of operation are gained by limiting the number of 

groups and points so that after initial data processing, the 
calculation is drum contained. Provides for internal 
boundaries with a gradient boundary condition and for 

continuous variation of composition within a region. 
4. A 3-Group, 55-point problem will take about 18 min. for 40 

power iterations. 

5. “FAF, A Multigroup Program for the IBM 650 Model A4,”’ 

GEAP 3048. 
PERCOLATOR (G-VA-O) 

1. G. H. Keirns, D. V. Steward/R. H. Stark 

2. Debugged and running : 

3. From an assumed power distribution, computes nuclear data 

for the regions of a boiling reactor model as needed for in- 

put to VALPROD for a neutron diffusion calculation. 

PERCOLATOR and VALPROD are used alternately until 

the void distribution calculated in the PERCOLATOR runs 
has converged. 

4. 4 min. for 3-groups, 5-regions 

5. Summary, September 1958. 

18 Communications of the ACM 

ENSIGN (G-WB-0) 
1. B. L. Anderson, et al./B. H. Mount 

2. Available from IBM 

3. The ENSIGN code is a fixed point version of LIL ABNER 
with the balance check method for crossing internal 
boundaries as the only analytic change. As the code is set 

up, it will handle symmetric slabs, unsymmetric slabs, and 

cylinders. Then any of the following variations may be in- 
cluded in the problem: cell, extrapolation factor, point- 

wise convergence, and restart. 
4, 20 min. for 2-group, 100-point 7-iteration problem 
5. (1) NCG Newsletter No. 2, 12-1-56 

(2) H. Bohl, E. Gelbard, R. Suarez, ‘‘A Few-Group One- 

Dimensional Code for IBM 650,’’ WAPD-TM-3, July, 
1956. 

(3) B. L. Anderson, H. Bohl, E. M. Gelbard, E. H. Stoves, 

“ENSIGN Code,’”’ WAPD-TM-33, January 1957. 

LIL ABNER (G-WB-O) 

1. H. Bohl, E. Gelbard, R. Suarez/B. H. Mount 

2. Available through IBM (Deck No. 8.2.007) 

3. Solves a specified set of few-group neutron diffusion equations 

for an eigenvalue and eigenfunctions (fluxes) with adjacent 

linkage downward between groups. Any pair of appropriate 
boundary conditions may be selected: zero flux or zero 

flux derivative at either boundary. 

4. 1 hour for 2-group, 100 point problem performing 7 iterations. 
5. H. Bohl, E. Gelbard, R. Suarez, ‘‘A Few-Group One-Di- 

mensional Code for IBM 650,’ WAPD-TM-3, July 1956. 
6. 100 or less points, 10 or less regions, 8 or less groups. 

COM-CEN-CH-I (G-BN, NU-U) 
1 

2. In use 
3. This is a survey of a cylindrical reactor surrounded by 

infinite lateral reflector. The loading radius buckling, and 

other reactor parameters are varied from case to case and 
the reflector savings are solved for by iterating on a trans- 
cendental equation involving Bessel functions. The prob- 

lem is coded fixed point and will probably require rescaling 

when used with numbers other than those for which it was 

coded. 

4. 20-30 sec./case 

5. (1) BNL C-7368 

(2) AECU-3078, October 1955, p. P-19 

REX (G-AN-U) 

1. M. Butler, J. Cook/Butler 

2. Available through Technical Information Division, ANI. 

3. This is really 6 programs which compute by a finite difference 
method the solutions of the multigroup diffusion equation, 

real or adjoint, in cylindrical, spherical or slab geometry. 
20 energy groups are allowed with inelastic scattering per- 

mitted into the next six groups. 

4. About 20 min. 

5. ANL 5437, “UNIVAC Programs for the Solution of One- 

Dimensional Multigroup Reactor Equations,’’ M. Butler 

and J. Cook. 
TUGWIT (G-ON-O) 

1. C. W. Nestor, Jr./Nestor 

2. In use 

3. The two-group equations are solved in spherical geometry 
for an arbitrary number of concentric regions, any of which 

except the outermost may contain fuel. The critical fuel 

cross section is computed in a specified region (any but the 

outermost); the program is set up to handle only cases in 

which kin¢ > 1 in the region in which the critical concentra- 

tion is desired. 

4. About 45 sec. for a7 region problem 
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5. ORNL-CF-57-5-14, CF-57-5-49; ‘“‘Two-Group Analysis of 

Multi-Region Reactors.’’ 

Two-Group, Two-Region Code (G-ON-O) 

1. T. B. Fowler/Fowler 
2. In use 
3. Solves a spherical, homogeneous, two-region reactor (uti- 

lizing a thin shell approximation for a third region) by the 
two-group method. 

4. 15 sec. for a steady-state system 

5 min. for a non-steady state system 

5. ORNL-CF-55-9-133, T. B. Fowler, ‘Oracle Code for a General 

Two-Region, Two-Group Spherical Homogeneous Reactor 

Calculation.” 

Multi-Group, Multi-Region Reactor Criticality (G-BX-D) 

1. P. N. Colpo, J. R. Bradley, M. M. Levine/Colpo 

2. In use 

3. One-dimensional multi-group, multi-region solution of 

neutron flux as a function of position, r, and lethargy, u. 

Included in the method is a Selengut-Goertzel kernel for 

slowing down due to hydrogen and an artificial kernel due 

to inelastic scattering. 

4. 40-60 min./case 
5. (1) Ehrlich and Hurwitz, ‘‘Multi-group Methods for Neutron 

Diffusion Problems,’’ NUCLEONICS 12, No. 2, 23 

(1954) . 

(2) Summary, September 1958 

GROUP DIFFUSION—CONTROL ROD CALCULATIONS 

CENTBAR ROD I (G-AI-4) 8K 

1. P. Inman and R. E. Skinner/L. R. Blue 
2. Production 

3. This program computes the worth of a central control rod in 
a bare, cylindrical reactor using one-group theory. Written 

in FORTRAN. 
4. 

5. (1) TDR-2371, R. E. Skinner, AI 
(2) Summary, September 1958 

CENTBAR ROD IL (G-AI-4) 8K 
1. P. Inman and R. E. Skinner/L. R. Blue 
2. Production 
3. This program computes the worth of a central control rod in 

a bare cylindrical reactor using two group theory. Written 
in FORTRAN. 

4. 
5. Summary, September 1958 

OMR Cell Code (G-AI-4) 
1. W. W. Davis, F. L. Fillmore, M. A. Shandorf/L. R. Blue 
2. Production 
3. Determination of the average two-group absorption cross 

sections, two group diffusion coefficients, age, 7, ¢, p, f, L?, 

and B? for an organic moderated reactor, OMR cell. 

4. 1 sec./case 
5. (1) NAA-SR-MEMO-2067, ““OMR Cell Code for the IBM 

704,’? W. W. Davis and M. A. Shandorf, August 1957. 

(2) Summary, September 1958 
SGR Lattice Cell Code (G-AI-4) 

1. H. J. Rutgers, F. L. Fillmore, J. H. Pruitt, M. Boudreaux/ 

L. R. Blue 
2. Production 

3. Determination of the average two-group absorption and 
transport cross-sections, two-group diffusion coefficients, 

age, 7, €, p, f, L? and k-effective or B? for a sodium graphite 

reactor, SGR-type cell. 
4. A few seconds per case 

5. (1) NAA Program description of Deck W-3280 

(2) Summary, September 1958 

FAT (G-GK-4) 

1. F. Judge, S. Pearlstein/Judge 

2. In use 
3. This program determines factors to be applied to the slowing 

down cross sections in three-group multiregion calculations 

in order to take into account control rods without explicitly 
putting them into the calculation. The absorption area 

method is used. 

4. 10 see./problem 
5. Summary, September 1958 

Control Rod Worth Calculation (G-AP-O) 

1. P. V. Oby/Oby 

2. In use 

3. Routine calculates the gross worth of either a central control 

rod or a central rod plus a ring of rods in a bare cylindrical 

reactor. Calculation model is two group with fissions in 
both groups. Control rods must by cylindrical (actual or 

equivalent) and may be solid or hollow filled with modera- 
tor material. Input and output is in fixed point notation, 

calculation is in floating point. 

4. 3-5 min. 
5. (1) APAE-Memo-89, ‘‘Control Rod Worth Calculation on the 

IBM 650,” P. V. Oby, March 1957. 
(2) NCG Newsletter No. 3, 3-1-57, p. 5 

Control Rod Caleulation (G-AT-O) 

1. D. Baroncini, V. Nather/Nather 

2. In use 
3. The core is considered as divided into super-cells, each of 

which has a control road at the center. Fuel is assumed 
uniformly distributed in the cell outside the control rod. 

The radius and blackness of the rod are prescribed, and the 

program iterates to find the radius of the super-cell which 
would allow for criticality for a given fuel concentration. 

4. 10-15 min. 
5. GAMD-410, D. Baroncini, ‘‘A Two-Group Cell Calculation 

for Control Rods.’ 6/25/58. 

6. Uses Wolontis Interpretive Routine 
PPCo 10-006 (G-PI-0) 

1. G. A. Cazier/ 
2. Coded 
3. Murray method for evaluating worth of 1 ring of off-axis 

control rods. The fictitious » which will make a bare cylin- 
drical reactor (containing one ring of up to 8 off-axis con- 

trol rods) critical is computed. The conventional two-group 

diffusion equations, as solved by imposing special bound- 
ary conditions, are used. 

4. Approx. 2 min. per » value 

5. (1) Murray, R. L. and Niestlie, J. W., ‘Reactor Control Rod 
Theories,’’ Nucleonies 13, 18, 1955. 

2) NCG Newsletter No. 2 
PPCo 10-007 (G-PI-0) 

1. G. A. Cazier/ 

2. Coded 
3. Nordheim-Scalettar method for evaluating control rod 

worth. The fictitious »y which will make a bare cylindrical 

reactor containing one central control rod of radius a (con- 

taining moderator) critical is computed. The conventional 

two-group diffusion equations, as solved by imposing the 

appropriate boundary conditions, are used. 

4. Approx. 1 min./v value 

5. (1) Murray, R. L. and Niestlie, J. W., ‘Reactor Control Rod 

Theories,’’ Nucleonies 13, 18, 1955. 

(2) NCG Newsletter No. 2 
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PPCo 10-009 (G-PI-0) 
1. G. A. Cazier/ 

ay. 2. Coded 
; 3. Murray-Niestlie hollow-shell method for evaluating central 

control rod worth. The fictitious »y which will make a cylin- 
ie drical reactor (containing one central hollow-shell control 

rod) critical is caleulated. Special boundary conditions 

es were imposed upon the conventional two-group diffusion 
equations in obtaining the solutions. 

oe 4. Approx. 1 min./y 
- 5. (1) Murray, R. L. and Niestlie, J. W., “Reactor Control Rod 

Theories,’’ Nucleonics 13, 18, 1955. 

(2) NCG Newsletter No. 2 

PPCo 10-010 (G-PI-0) 
1. G. A. Cazier/ 
2. Coded 
3. Murray-Niestlie general method for evaluating central con- 

trol rod worth. The fictitious » which will make a cylindri- 

cal reactor having a central control rod (which contains a 

good moderator) critical is calculated. Special boundary 
conditions are imposed upon the conventional two-group 
diffusion equations in obtaining the solutions. 

4. Approx. 2 min./per v 
5. (1) R. L. Murray and J. W. Niestlie, ““Reactor Control Rod 

Theories,’’ Nucleonics 13, 18, 1955. 

(2) NCG Newsletter No. 2 

KINETICS 

AIRCOMP (K-AI-4) 8K 
: 1. R. Mikell, Barbara Curand, D. L. Hetrick/L. R. Blue 

2. Production 

3. Solution of the reactor kinetics equations with as many as 
25 delayed neutron groups, for the reactivity, p, as a func- 

tion of an arbitrary input neutron level. An option is avail- 

able to perform the integration of the equations by either 
Simpson’s or the trapezoidal rule. 

4. One minute for a representative case of 30 time points. 
5. (1) NAA description of Deck W-3135 

(2) Summary, September 1958 

AIRCUT (K-AI-4) 8K 
1. Barbara Durand/L. R. Blue 

2. In use 
3. Infinite series solution of the spaced indepenent reactor 

kinetics equations with one group of delayed neutrons for 

input reactivity functions of the type 

p(t) = + At+ BE + CE 
4. One min./100 time points 

5. Summary, September 1958 
AIREK (K-AI-4) 4K 

1. Abe Schwartz, E. R. Cohen, E. Blue, L. R. Blue, D. L. 

Hetrick/L. R. Blue 

2. In use 
3. Solution of the reactor kinetics equation with n delayed 

groups and m feedback equations. The sum of n + m must 

be less than 50, with n less than or equal to 15. Integration 
of the differential equations is by a method developed by 
E. R. Cohen, based upon fourth-order Runge-Kutta. 

. 10 time points/sec. for n = 6 and m = 2 

. (1) NCG Newsletter No. 3, 3/1/57, p. 10 

(2) Unpublished NAA-SR Memo by A. Schwartz and E. R. 

Cohen 
(3) Summary, September 1958 

AIREKHT (K-AI-4) 32K 
By 1. A. Schwartz, E. R. Cohen, R. P. Varnes, D. F. Casey/L. R. 

Blue 
2. Being debugged 

3. Solution of the reactor kinetics equations and the coupled 
r-z two-dimensional heat transfer equations for as many as 
15 delayed neutron groups, and as many as 1185 spatial 

temperature nodes. Integration of the differential equa- 

tions is by a method developed by E. F. Cohen, based upon 
fourth-order Runge-Kutta. 

3 4. 2 sec./time point for 6 delayed groups and 40 spatial nodes 

. 5. Summary, September 1958 
AIRKEX (K-AI-4) 4K 

1. D. C. Baller/L. R. Blue 
2. Production 
3. Exponential solution of the reactor kinetics equations for 

one delayed group of neutrons for step inputs of reactivity. 

4. 20 time points/sec. 

20 Communications of the ACM 

5. (1) NAA description of Deck W-3093 

(2) Summary, September 1958 
INHOUR II (K-AI-4) 8K 

1. R. E. Skinner, E. R. Cohen/L. R. Blue 

2. In use 
3. This program calculates the reactivity in dollars as a fune- 

tion of stable inverse period using the inhour equation. 
Written using FORTRAN. 

4. 25 points/sec. 

5. Summary, September 1958 
REDUCE I (K-AI-4) 8K 

1. R. E. Skinner/L. R. Blue 

2. Production 
3. This program calculates one-, two-, and three-reduced de- 

layed neutron group constants from up to 50 delayed neu- 

tron group constants. The program was written using 

FORTRAN. 
4. Less than 1 min./case 

5. Summary, September 1958 
TAPER (K-AI-4) 8K 

1. D.C. Baller, L. R. Blue, W. T. Hayes/Blue 

2. Production 
3. Analytical solution of the differential equations governing 

nuclide concentration in a mono-energetic neutron flux, 

where a given nuclide may undergo fission, beta decay, or 

radiative capture. The program is written in FORTRAN. 

4. About one second for each time point requested. 
5. Summary, September 1958 

TRANSFER I (K-AI-4) 8K 
1. R. E. Skinner/L. R. Blue 

2. In use 
3. This program computes the transfer function of a reactor in 

the complex plane. The reactivity feedback mechanisms 

are required to be representable by a set of simple parallel 
loops whose transfer functions are representable as the 
ratio of a constant to a linear function in the complex vari- 

able, z = s + iw, or as the ratio of a linear function in z 

to a quadratic function in z. Output includes the open loop 

transfer function. Written in FORTRAN. 

4. About 20 points./sec. 

5. Summary, September 1958 

RE-110 (K-AN-4) FORTRAN 

1. J. J. Kaganove, H. Greenspan, C. C. Chamot, E. H. Bareiss/ 

Chamot, Bareiss 

2. In use 

3. Computation of excess reactivity from kinetics equations 

and experimental flux-time curve. The numerical solution 

is based on an extension of the analytical solution given 

in reference (1). Interpolation of the flux is of third order. 

Specific integration formulae are devised. Output lists 

excess reactivity, k.x, first and second time derivatives of 
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kex; total neutron flux, n, n/(dn/dt), and r n dt and error 
0 

estimation for kex . 
4. For average problems, a few minutes. 

5. (1) ANL Report No. 5577, Appendix C (p. 26) 

(2) Report in preparation 
RE-126 (K-AN-4) (FORTRAN) Off-line printer 

1. C. E. Cohn, B. J. Toppel/Either author 
2. In use 
3. Finds the N + 1 roots of the in-hour equation with N delay 

groups. Using these, the program calculates the time be- 
havior of reactor flux following a step change in reactivity. 

Can handle up to 30 delay groups and 500 values of time. 

Can take into account the effects of an external source. 
4. About 10 sec. for 6 delay groups and 36 values of time. 
5. None given 

RE-135 (K-AN-4) (FORTRAN) Off-line printer 
1. C. E. Cohn/Cohn 

2. In use 

3. Calculates the time behaviour of reactor flux after a step 
change in reactivity, similar to RE-126. However, allows 
for delayed neutron precursors not being at equilibrium at 

the time of the step. Dimensioned for up to 500 precursor 
buildup times. 

4. About 1 min. for a problem with 15 delay groups, 20 buildup 

times and 20 values of time after the step. 

5. None given 

Reactor Kinetics (K-AT-4) 

1. C. F. Sprague, III/Sprague 

2. Has been run, but not suitable for distribution 
3. Solves neutronic equations 

_ n(l — 8) k — ko 
i Ci L +7 + L 

Ci = x(n — Ci), k=1+akO 

plus appropriate thermal equations. 

4. 15 min. 

5. (1) Littler and Raffle, ‘‘An Introduction to Reactor Physies,”’ 

Ch. 6 
(2) R. L. Murray, ‘‘Nuclear Reactor Physies,’’ Ch. 6 

6. Final form for the thermal equations has not yet been settled. 
PSP (K-GK-4) 

1. E. L. Wachspress, E. Lantz, M. Jackson/D. E. Turcotte 
2. In use 
3. Given CURE (two-dimensional) three-group flux and adjoint 

calculation results (on tapes in binary) and cross section 

increments by material region, PSP computes the corre- 

spofiding reactivity increments over regions specified in 
the input. Limited to three-group results, with at most 

57 material regions. 

4. 5 min. 

5. (1) NCG Newsletter No. 7, 6/1/58, p. 5 

(2) Jackson, M., ‘704 Perturbation Calculation,’ The 
David Taylor Model Basin AML Report 60, October 
1957. 

(3) See CURE report 
(4) Summary, September 1958 

DANE (K-LC-4) 8K 
1. J. Galvin/S. Stone 

2. In use 
3. Usual reactor kineties code using modified Milne predictor 

and Runge-Kutta-Gill corrector technique. 

4. 2 min./ecase 

5. UCRL internal document only 

BUM (K-AN-0) (also programmed in FORTRAN as RE-132) 
1. M. Butler, J. Koerner/Koerner (FORTRAN version, 

C. Cohn) 

2. In use 

3. This program computes the vector transfer function 

1 1 

LP@) ~ 
6 a+z Bi 

IP) 
l-s 

i-18+ 

for an unlimited number of frequencies. The maximum 
number of delay groups is six and the maximum number of 

coefficients related to material properties is 10 in the feed- 
back function. 

J 

>> 

F(s) = 
2 

>» bjs! 

The program may be run with or without feedback, printing 
results in either degrees or radians. 

4. 17 sec./frequency with feedback information. 12 sec./freq. 

without feedback info. 
5. None given 

ARK I (K-IT-0) 
1. T. Engelhart, W. E. Loewe/Loewe 
2. Running—submitted to IBM 

3. This routine is used to obtain the transients of neutron flux 
in response to a change in reactivity of a nuclear reactor. 
The routine is a modification of the Savannah River K- 
Code, from which it differs in the following respects: (1) 

driven changes in reactivity remain arbitrary functions 

of time, but must occur as a result of a change in the 

average neutron absorption cross section; (2) temperature 

coefficients are restricted to those affecting D.k,, ; (3) the 

feedback equations are slightly more general; and (4) a 

substantial savings in running time is realized. This last 

difference results from the fact that the integration is 

accomplished by the fourth order Runge-Kutta method. 

Six delayed groups of neutrons and two reactivity feed- 

back loops are allowed. 
4. 1 hour 

5. (1) K-Code, IBM 650, Program No. 8.2.008 

(2) “‘A General Treatment of Flux Transients,’’ H. D. 

Brown, Nuc. Sei. and Eng., Vol. 2, No. 5, 1957. 

RE-29 (K-AN-O, G) 
1. M. Butler, D. Jacobson/Jacobson 

2. In use—being recoded for 704 

3. This program solves the one-energy group reactor kinetics 

equations, with up to 18 delayed neutron groups. Using 

first order difference approximations, the flux, excess re- 
activity and pile period are computed as a function of time. 

Several forms of kx are available: 
t 

RE-29C: kex = At+ a n dt 
0 

RE-29D: kx = At + Bin —1),t < bo; 

kex = Bin - 1), ¢ > bo 

RE-29E: k.x(é) given as input at intervals of As as integer. 

4. 10 min. for 250 computed points, with punch-outs every ten 

points. 
5. (1) ANL 5577, “‘Some Problems in the Safety of Fast Reac- 

tors,’’ R. O. Brittan. 

K-Code (K-DN-0) 

2. Available through IBM (Deck No. 8.2.008) 
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3. Obtains transients of neutron flux in response to change in 
reactivity of the reactor. 

4. 

5. (1) NCG Newsletter No. 4, 6/1/57, p. 1 

(2) NCG Newsletter No. 5, 9/1/57, p. 3 

(3) IBM 701/704/709 Bulletin No. 5, January 1958, p. 41 

(4) See write-up for ARK-I 

PPCo 20-002 (K-PI-0) 

1. L. L. Marsden 

2. Coded 

3. This program uses one energy group reactor kinetics equa- 

tions assuming up to 15 delay groups to compute 

t d 

ex\l), — Kex\l), kex(t) [ o(t) dt (t), and () 

for various times after fo. 

4. Approx. 3 sec. per point 
5. (1) ANL-5511, Classified Report p. 160, R. O. Brittan 

(2) NCG Newsletter No. 2 

PPCo 20-004 (K-PI-0) 
1. G. A. Cazier 
2. Coded 

3. In-hour equation for positive or negative reactivity. Eval- 

uates 

int TA 

l = mean lifetime; 8; and \; = fractional yield and decay 

constant of each species. 7 = reactor period in seconds. 

4. 

5. (1) Fast, E., ““Table of Reactivity Values Calculated from 

In-Hour Equation,’? PTR-112, 14 August 1956. 
(2) NCG Newsletter No. 2 

RE-12 (K-AN-G) 
1. H. Greenspan, L. Sommerfeld/Greenspan 
2. In use. Being re-coded for 704 

3. Runge-Kutta solution of the one-group kinetics equations. 

Form of 

dkex 

dt 
=A+ Bn+ Cn? + + Fe + Gb 

4. 1 hour 

5. (1) ANI: 5871 RED Quarterly Report 10/1/54-12/31/54 
(2) AECU-3078, p. K-2 

RE-31 (K-AN-G) 
1. M. Butler, H. J. Wheeler/Butler 

2. In use 
3. Calculation of excess reactivity, kex , using the one-group 

kinetics equations with 6 delay groups where n, the neutron 

flux is fiven as a function of time. Output given is 

dkex 
a? ndt 

@Pkex 

de’ 

4. 50 points/min. 

5. None given 

MISCELLANEOUS 

COFIT (M-WB-4) 
1. B. L. Anderson, T. J. Lawton/B. H. Mount 

2. Available through IBM 

3. Fits by least squares the curve y = A cos B(x-C) to from 4 
to 500 points of observed data, computing the parameters 
A, B, C, and the standard devisions of the estimates of 

A, B, C, --- Sa, Sp ,Sc . It is also possible to investigate 

the error in a region about the final values of A, B, C, by 

computing the sums of the squares of the residuals at a 

series of points in the neighborhood. 
4. 500 point problem—8 min. 

5. B. L. Anderson, T. J. Lawton, ‘‘COFIT—A Least Squares 

Cosine Fitting Program for the IBM 704,’’ WAPD-TM-26, 

October 1956. 
EXFIT (M-WB-4) 

1. B. L. Anderson, T. J. Lawton/B. H. Mount 

2. Available through IBM 

3. Fits a set of observed data, y; , to a curve of the form y = 

Ae®* where each y; value may be weighted by some y; . It is 

possible to compute the parameters A and B and the esti- 
mate of the error in each parameter. The maximum allow- 

able number of points in 500. 
4. 2 min. for 30-40 point problem 
5. (1) B. L. Anderson, T. J. Lawton, ‘““COFIT—A Least Squares 

Cosine Fitting Program for the IBM 704,’’ WAPD- 

TM-26, October 1956. 

(2) B. L. Anderson, T. J. Lawton, ““EXFIT,’’ CPM-M-67, 
June 1957 

6. Requires a 4096 word core. No drums or tapes are used. No 
account is taken of ‘‘wild’”’ points and their inclusion may 
result in a poor fit. 

F0031 (M-WB-4) 
1. B. L. Anderson, T. J. Lawton/B. H. Mount 

2. Available through IBM 

22 Communications of the ACM 

3. Fits, by an iterative least squares technique, the function 

Ae®* + C to a set of observed, weighted data. The three 
parameters and an estimate of the standard deviations on 
the parameters are calculated. 

4. 
5. (1) B. L. Anderson, T. J. Lawton, ““COFIT—A Least Squares 

Cosine Fitting Program for the IBM-704, ‘““WAPD- 

TM-26, October 1956. 

LOGIC (M-WB-0) 
1. Betty L. Anderson/B. H. Mount 

2. 
3. LOGIC uses fixed point flux data to perform either a least 

squares log fit or to punch out from one to three decks ot 

cards to be used as input to COFIT or EXFIT codes. 
From 2 to 300 points of observed data may be used to fit a 
function of the form In y = A + Bz by a standard least 

squares method. Three problems of this type may be solved, 
under certain restrictions, in one pass of data cards through 

the 650. A maximum of 500 points may be used to provide 

input to the COFIT and EXFIT codes. 

4. 3 log fitting problems of 10, 9 and 8 points and 3 éard punching 

problems of 14, 9 and 13 points is 3 minutes. 

5. (1) WAPD-TM-68, ‘““LOGIC—A Flux Data Processing Code 

for the IBM 650,”’ June 1957. 

PPCo 04-001 (M-PI-0) 

1. R. S. Marsden/ 

2. Coded 
3. Computes coefficients of the product of two polynomials of 

up to a 200 term polynomial by a 700 term polynomial. This 

routine was coded for use in making numerical convolu- 

tions. 
4. 

5. NCG Newsletter No. 2 
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MONTE CARLO 

(MC-MV-9) 
1. E. J. Leshan, J. R. Burr, R. Morrison, M. Temme, G. T. 

Thompson, J. W. Webster, and J. R. Triplett/Leshan 

2. Being debugged 

3. A computer program for the detailed calculation of the neu- 
tron, reactivity and isotopic history of a reactor in which 

relatively exact models of the geometry and physical proc- 

esses are included to permit reliable predictions of fuel 
costs and reactor operation. Programmed control rod 

manipulation or fuel transfers may be included in the cal- 
culation. The monte carlo, diffusion, or burnup portions 

of the program may be used separately on the IBM 704 as 
well as on the IBM 709 for which the complete program 
is written. 

4. 

5. ASAE-39, ‘Calculation of Reactor History Including 

the Details of Isotope Concentration,’’ American- 
Standard Report, 1958. 

Gamma Heating Program (106) (MC-GN-4) 

1. J. R. Beeler, J. F. Quinlan, M. D. MeDonald/ 
2 

3. This program is a Monte Carlo gamma heating program writ- 

ten to compute the gamma heating density in a light ele- 

ment moderator with hexagonal symmetry. 

4. 

5. Paper OIC-1161 UN 639 (Supp.), E. H. Bareiss 

Gamma Heating (144) (MC-GN-4) 

1. R. G. Herrmann/ 
2. In use 
3. This program computes the average radial gamma heating 

rate density and an angular radial’map of the gamma heat- 

ing rate density in a heterogeneous hexagonal cylinder. 

4. 

5. Paper OIC-1161 UN 639 (Supp.), E. H. Bareiss 

Gamma Heating Program (157) (MC-GN-4) 
1. J. R. Beeler, A. H. Barnett/ 

2. In use 
3. Computes the gamma heating density in a finite homogeneous 

cylinder containing an arbitrary internal gamma source. 

4. 

5. Paper OIC-1161 UN 639 (Supp), E. H. Bareiss 
Heterogeneous Slab Program (Ill) (MC-GN-4) 

1. J. R. Beeler, D. R. Martin/ 

2. In use 
3. Computes diffusion length and diffusion coefficient in a heter- 

ogeneous slab reactor. The number of slabs may be 2000 

or less. 
4. 
5. Paper OIC-1161 UN 639 (Supp.), E. H. Bareiss 

Slowing Down 3-D (MC-GN-4) 

1. J. R. Beeler/ 
2. In use 

3. This program computes the Slowing Down probability in a 
heterogeneous reactor with cylindrical geometry. 

4, 
5. Paper OIC-1161 UN 639 (Supp.), E. H. Bareiss 

GMC (MC-MV-4) 

1. E. J. Leshan, J. Burr/Leshan 

2. Production 

3. Multigroup flux distributions in three dimensions for complex 

geometry using Monte Carlo techniques. Also leakage and 

time constant. 

. Of order of one hour with strong dependence on problem. 
5. (1) Paper OIC-1161 UN 639 (Supp.), ‘‘A Survey and Classi- 

fication of Transport Theory Calculation Techniques,” 

E. H. Bareiss. Supplement entitled, ‘List of Unclassi- 
fied Transport Theory Codes in the United States as 
of July 1, 1958.” 

(2) ASAE-2, GMC, A General Purpose Monte Carlo Neu- 

tronics Code for the IBM 704, American-Standard 

Report, 1956. 

RBU Monte Carlo (MC-MV-4) 

1. E. J. Leshan, J. Burr/ 

2. 
3. Computer multigroup flux distribution in three dimensions 

for complex geometry. Also leakage and time constant. 

Treats unresolved resonances by Richtmyer-Van Nor- 
ton method and near thermal scattering effects of bind- 

ing energy and motion of scatterers. 

4. 

5. Paper OIC-1161 UN 639 (Supp.), E. H. Bareiss 
Differential Scattering Correction (MC-CS-4) 8K 

1. J. Braley/Braley 
2. In use 

3. This program calculates multiple scattering corrections for 

experimental differential scattering cross sections using 

Monte Carlo techniques. The scatterer is assumed cylindri- 
cal and all collisions are of the elastic type. This program 

is three-dimensional and the number of scatters may be 

limited, if desired. 

4. 
5. Summary, September 1958 

MAGNET (MC-CW-4) 
1. W. Roberts, J. Logue, K. Rooney, J. De Vries/De Vries 

2. In use 

3. Neutron and gamma 2-dimensional Monte Carlo, cylindrical 

geometry with five cylindrical annuli and each annulus 

composed of up to five distinct regions in the z direction. 

Gammas, source spectrum, source geometry shape, and 

region parameters are input. Output is source count and 

energy, heating in any region and leakage. For neutron 

calculations, source shape and spectrum, absorption, 
elastic scattering and inelastic scattering cross-sections 

at 20 energy points; mass numbers; differential scattering 

cross-sections (at 11 energy values); variation of v with 

energy and cut-off energy. Output is absorption and fission 

by element by region (by an output mesh over the core), 

neutron lifetime, leakage (in energy groups), and criti- 

eality. 

4. Gamma: 20,000 initial events per hr. for 7-region, 3-source 

element reactor (assuming average scattering). Neutron: 

10,000 initial events per hr. for 7-region, 5-element reactor 

(averaged scattering). 

5. None given 

MAGRATRO (MC-AT-4) 

1. Marius Troost/Troost 

2. Available upon request 

3. Generalized Monte Carlo code for time-dependent neutron or 

photon diffusion. Any geometry and any type of data can 

be used by adding a few small subroutines. Special provi- 

sions for the calculation of small changes, Fluxes and ab- 

sorptions can be printed out by sense switch control. Ex- 

tensive self-checking features. Write-up and flow diagram 

available in reference. 

4. 20-25 sec./collision 

5. (1) Marius Troost, ‘‘A Study of Neutron Diffusion by Monte 

Carlo Methods,”’ D. Se. Thesis, M.I.T., June 1958. 

(2) Summary, September 1958 

6. No drums, 7 tapes, scope optional, 6 switches 
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Monte Carlo (MC-EA-4) 32K 

1. K. W. Morton/Morton 

2. In use, but not ready for distribution 
3. There are two programs: One calculates cross sections for a 

resonance absorber from given basic resonance param- 
eters if known, or samples for these parameters from 
the appropriate distributions otherwise. The second calcu- 
lates the resonance absorption in a Calder Hall type 
lattice in a given energy range by Monte Carlo tracing of 
neutrons through this range. 

4. 30 min. for 22 neutrons through one decade of energy. 
5. Paper 19 of 2nd Geneva Conference on Peaceful Uses of 

Atomic Energy. 

NYU REP 704 (MC-NU-4) 
1. R. Van Norton, A. Wolfe/Either Author 

2. In use 
3. Resonance escape probability of two-dimensional lattices 

containing U-238 is estimated by Monte Carlo methods. 
4. 14 hrs. 

5. (1) R. D. Richtmyer, R. Van Norton, A. Wolfe, ‘‘The Monte 

Carlo Calculation of Resonance Capture in Reactor 
Lattices,’? 2nd U. N. Conf. on the Peaceful Uses of 

Atomic Energy. 

(2) Code summary from NYU, September 1958. 
NYU TUT 704 (MC-NU-4) 

1. A. Rotenberg, A. Lapidus/Rotenberg 
2. In use 
3. Calculates thermal utilization of two-dimensional reactor 

lattices by Monte Carlo methods. A hydrogen gas model 
for the water molecule is used. 

4. 10 min. 

5. (1) NYO-7976 
(2) Code summary from NYU, September 1958 

EURIPUS (MC-WB-4) 
/B. H. Mount 

2. In use; not ready for distribution 
3. Slowing-down density by Monte Carlo methods. 
4. 
5. Letter, 7-31-58 

POLYPHEMUS (MC-WB.-4) 
1. A. Foderaro, F. Obenshain/B. H. Mount 
2. Available from IBM 
3. A Monte Carlo study of the penetrations of monoenergetic, 

monodirectional, isotropic source neutrons from 1 mev to 
10 mev through finite water slabs. The program was de- 
signed to provide two groups of shielding parameters; the 
neutron dose rates and dose buildup factors for the several 
energies. Because it was primarily a production code, em- 
phasis was placed on speed rather than completeness of 
information. 

4. 7 min. per 1000 histories 
5. (1) NCG Newsletter No. 5, p. 5 

(2) IBM 701/704/709 Bulletin No. 5, January 1958, p. 21 
(3) WAPD-TM-54, ““POLYPHEMUS—A Monte Carlo Study 

of Neutron Penetrations Through Finite Water Slabs.” 

F. Obenshain, A. Eddy, et al., Jan. 1957 

(4) WAPD-TN-517 (Navy)—Part I, and WAPD-TN-517 

(Navy)—Part II, A. Foderaro, F. Obenshain, NEP- 

TUNE, 1955. 
SMC (MC-MV-0) 

1. J. Burr, E. J. Leshan/ 
2. Programmed 

3. Monte Carlo calculation for a lattice cell. Neutrons start in 
some distribution in space and energy and are followed as 
they migrate and slow down until they have been essen- 
tially absorbed. At energies below a specified limit they 

are scattered into a distribution such as a Maxwellian which 
is specified input. Otherwise scattering is isotropic in the 
center-of-mass system. Outer region is square with albedo 
on one side. Computes fast effect resonance escape, spatial 
and energy flux distribution, etc. 

4. 

5. NCG Newsletter No. 3, 3-1-57, p. 9 
WREP (MC-WB-N) 

1. R. L. Hellens, G. E. Crane/B. H. Mount 

2. Debugged 
3. Monte-Carlo resonance escape, set up for hexagonal or square 

rod lattice with void gap between rod and moderator. 
Treats one resonance or multiple resonances with Doppler 

broadening. Can be used to obtain self-shielding effect of 
rods. Admits mixtures of five elements in both moderator 
and rod; however, only one element may have a resonance. 

4. 12 min./single resonance 

5. (1) NYU-6479 
(2) AECU-3078, p. P-5 

Flexible Monte Carlo Code (MC-ML-3) 

1. Forrest Mozer and Edward Leshan/Mozer 

2. Gamma ray section operating. Neutron section being de- 

bugged. 

3. Computes number or dose tallies of particles absorbed, enter- 
ing given zones, or leaking from a system composed of less 

than 128 homogeneous zones, each of which is enclosed in 

any number of boundaries of the form 

Ax? + 2 ao + By? + y yo + Can =0. 

Additional tallies are made of fluxes, secondary gammas, 
histories of successful particles, and a complete census at 
time 7; . Variance reduction techniques include importance 
sampling from the input spectrum, Russian roulette, and 
splitting depending on energy, zone, and location within a 

zone, Russian roulette on particles whose weight is small, 
the exponential transformation, expectation tallying, and 
handling absorptions by weighting. 

4. Varies 
5. (1) LMSD-6037, Proceedings of ANP Shielding Information 

Meeting at Atlanta, Georgia, May 1958. 

(2) Summary, September 1958. 

Thermal Utilization, Rod Clusters 
1. I. C. Pull/Pull 
2. In use 
3. This is a two-dimensional Monte Carlo program.estimating 

the thermal utilization factor for a cell with square or 
circular cross-section. The cell may consist of a number 
(e.g. 8) of physically different concentric regions, the 

innermost of which contains similar circular rods (which 

may be up to fifty in number, this depending on other 
topological parameters) arbitrarily placed and which may 
also be subdivided into concentric regions. All collisions 

in the rods and all absorptions are noted, and for this pur- 
pose certain artificial divisions of the cell (and particularly 

the rods) are possible. The neutron source density is con- 
stant in any one region. No energy variation is allowed. 

4. 1000 histories/hour 

5. Summary, September 1958 

(MC-EA-M) 

PHYSICS 

GRACE System (P-AI-4) 8K 

1. D. S. Duncan, A, B. Speir/L. R. Blue 

2. Being debugged 
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3. Calculation of multigroup gamma-ray dose rates or heat 

generation rates in slab or spherical multiregion shields. 
Choice of uniform or exponential source in multiregion 
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slab, truncated cone, or spherical shell; and choice of uni- 
form or cosine source in multiregion spheres. The buildup 
factor may be represented by a double exponential. 

4. 2-3 min. 

5. Summary, September 1958 
HEMAD (P-AI-4) 8K 

1. E. R. Cohen, M. N. Moore, A. Schwartz/L. R. Blue 

2. Production 
3. Calculation by means of the Wilkins equation of the spectrum 

of neutrons in equilibrium with a heavy-element-moder- 

ated, homogeneous mixture, and the calculation of thermal 

cross-sections over the resultant flux. 
4. 30 sec./case 
5. (1) NAA description of Deck W-3088 

(2) Summary, September 1958 

BWSL_ (P-CW-4) 
1. D. Kavanaugh, J. Rollin/J. De Vries 

2. In use 
3. Calculation of partial cross-sections from level parameters 

for use in multigroup analysis. This is being extended at 

present to include Doppler broadening of resonance for 
various target temperatures. 

4. With 25 resonance peak energies and 50 energies, average 

time = 0.05 hr. 
5. Summary, September 1958 
6. Maximum number of Resonance Peak Energies = 100, Un- 

limited number of Energies. 
GAV_ (P-CW-4) 

1. W. Roberts, J. Rollin/J. De Vries 
2. In use 

3. Averaging &, 01, , D, over lethargy groups used in multigroup 

diffusion theory considering anisotropy of scattering and 

expected flux functional shape. 
4. 0.5 hr./average case 

5. Summary, September 1958 
6. Average case consists of 10 cross-section curves; each curve 

expressed by 21 points. Max. number of cross-section curves 
is 24. 

MBA (P-CW-4) 
1. W. Roberts, J. Rollin/J. De Vries 

2. In use 
3. Calculation of Maxwell-Boltzmann averaged cross-sections 

for variable mean spectrum energy. 
4. 0.03 hr./element 

5. Summary, September 1958 

SHOPT I, Il (P-CW-4) 
1. K. Rooney, B. Freedman/J. A. De Vries 

2. Design stage 

3. Gamma and neutron theory applied to shield determination 

for cylindrical geometry. Weight optimization for a split 
shield calculated if so desired. 

4. 

5. Summary, September 1958. 
Resonance Integral Tabulation (P-AT-4) 

1. M. F. Todd/Todd 
2. Production 

3. Computes and lists the functions 

¥ dx m Jig 

2 

Ea dx = K(é,8), approximation 

to the surface integral 

5. (1) GA-350, “The Quantitative Evaluation of Resonance 
Integrals,’ F. T. Adler, G. Hinman, L. W. Nordheim, 
Sept. 1958 

(2) GA-377 and GA-377 SUPPLEMENT; “‘Tables for the 

Computation of Resonance Integrals,’’ F. T. Adler, 

L. W. Nordheim, Mary Todd 
(3) Summary, October 1958 

GAMMA HEATING (P-IN-4) 8K, 1 tape 
1. F. A. Locke, E. R. Fergin/either author 

2. In use—being modified 

3. This program solves for the gamma flux and gamma heating 
at detector points along a midplane from a cylindrical 
source. Cylindrical or slab shielding layers may be used 

for a total of 20 regions. The gamma spectrum may be split 
into as many as 10 energy groups. 

4. 100 source points, 4 groups, 8 regions 

5. Summary, September 1958 

FDD (P-GK-4) 8K, or better 

1. W. B. Leng/Leng 

2. In use 
3. This program makes corrections for non-exponential decay of 

counts from irradiated foils utilizing interchangeable 

empirical decay schemes. Sense switch options include 

(1) output data punched on cards (for automatic point- 
plotter use), (2) integration of the area under the curves 
generated by the corrected data (by Simpson’s rule), and 

(3) average RMS standard deviation and fractional error 

or corrected data. All input data is decimal. 

4. Up to 6 sets of data per card, about 100 cards per min. 
5. Summary, September 1958 

FIP (P-GK-4) 8K storage or better 

1. O. A. Clendenning, W. B. Leng/Leng 
2. In use 
3. This program reciprocates observed (up to 3 per card) counts 

taken from decaying irradiated samples in order to obtain 
an unsmoothed typical decay correction curve for the 
sample. Coded in FORTRAN. 

4. Program deck 30 sec. plus about 120 cards/min. 

5. Summary, September 1958 
LOK (P-GK-4) 8K storage or better 

1. W. B. Leng, O. A. Clendenning/Leng 
2. In use 
3. This program makes corrections for exponential decay of 

counts from irradiated foils. Sense switch options include 
(1) output data punched on cards (for automatic point- 
plotter use), (2) integration of area under curves generated 

by corrected data (by Simpson’s rule), (3) average RMS 

standard deviation and fractional error or corrected data. 
All input data is decimal. 

4. Up to 6 sets of data per card, about 60 cards/min. 
5. Summary, September 1958 

PEX (P-GK-4) 8K, 2 tape units 

1. O. A. Clendenning, A. L. Dodson/W. B. Leng 

2. In use 
3. This program computes a neutron energy spectrum table 

from spectrometer time of flight measurements. The energy 

distribution depends upon (1) the flight path length, (2) 

the neutron counter channel width, (3) mean stopping posi- 
tion as a function of neutron energy. 

4. 5 min./input deck 
5. Summary, September 1958 

PEY (P-GK-4) 8K, 1 tape unit 

1. O. A. Clendenning, A. L. Dodson/W. B. Leng 

2. In use 
3. Given a neutron velocity spectrum weighted by the experi- 

mental system transmission, this code corrects for the 

system transmission effects and performs a coordinate 
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transformation form-a flux per unit velocity range vs. 

velocity to flux per unit energy range vs. energy. 
4. 3-4 min./input deck 
5. Summary, September 1958 

PEZ (P-GK-4) 8K, 1 tape unit 

1. W. B. Leng/Leng 

2. In use 
3. This program computes total cross-section of a foil sample in 

barns for each energy channel of a time-of-flight analyzer. 

4. 1.2 min./data input deck 

5. Summary, September 1958 

POV (P-GK-4) 8K, 1 tape unit 

1. W. B. Leng/Leng 

2. In use 

3. This program calculates absorption integrals for thick foils 

in isotropic neutron spectra which can be approximated 

by a Maxwellian components and a dE/E slowing down 
component. The program numerically integrates the ab- 
sorptions over small energy intervals using a self-shielding 
factor which it computes for each interval. Input data is 
decimal. 

4. 2 min. 

5. Summary, September 1958 

SWAMI (P-GK-4) 8K, 1 tape unit 

1. E. D. Reilly, Jr./Reilly 

2. In use 

3. Solves the partial wave equation of the optical model scat- 
tering theory: 

2mE = ul + 1) = vo| U,=0 
dr* 

V(r) may be a complex potential well whose real and imagi- 

nary parts are arbitrary different functions of r. Special 
options facilitate the use of a square well on a diffuse edge 
Saxon well, or a Saxon well with a spin orbit coupling po- 
tential. Since the code was primarily designed for reactor 

energies, it becomes increasingly less accurate above 15 

mev for heavy elements, although it is operational up to 

much higher energies. 

4. 20 sec./energy value, E, of incoming neutron. 

5. (1) Saxon, R. D. and Woods, D.S8., Phys. Rev. 95 (1954) 577 

(2) Feshback, Porter and Weisskopf, Phys. Rev. 96 (1954) 

448. 
(3) Summary, September 1958 

: WOX-3 (P-GK-4) 8K, 1 tape unit 
Bee 1. R. W. Deutsch/J. M. Shinn 
as 2. In use 

3. Computes the three-group macroscopic cross sections for 
diffusion theory codes. It is restricted to highly enriched, 

water moderated reactors. 

4. 0.25 sec./material 

. 5. (1) KAPL-1724, CURE 
(2) Summary, September 1958 

SOPHIST I, II, III (P-GK-4) 8K 

1. R. Stuart/S. Stone 

2. SOPHIST I, II in use. SOPHIST III being debugged 

3. These programs find spectrum weighted averaged coefficients 

such as are needed in ZOOM and ANGIE inputs. Several 

spectrum options are available: 

SOPHIST I Cross-section 

SOPHIST II Transfer Coefficients 

SOPHIST III Diffusion Coefficients 

4. About 2 min./case 

5. Summary, September 1958 

6. These codes will probably be made available along with or 

following the completed ZOOM code. 
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SOFOCATE (P-WB-4) | 
1. H. Amster, R. Suarez/B. H. Mount 

2. Available through IBM 

3. By solving the Wigner-Wilkins differential equation, the 

code determines the neutron spectrum in a homogeneous . 
mixture where the absorption cross sections of the constitu- 

ents may vary arbitrarily with energy. The code will al- 

ways compute the macroscopic absorption cross section, 

v Dy , the flux averaged diffusion constant and microscopic 

fission cross sections. In addition, any desired function 

may be averaged over the resultant flux even though it 
may not be present in the mixture. 

4. 30 seconds 
5. (1) H. Amster, R. Suarez, The Calculation of Thermal Con- 

stants Averaged Over a Wigner-Wilkins Flux Spec- 
trum: Description of the SOFOCATE Code, WAPD- 

TM-39, January 1957. 

(2) IBM 701/704/709 Bulletin No. 5, January 1958, p. 25 

6. Energy limit is 2.0 ev; only two choices of mesh. 

LOST (P-GK-O) 
1. C. J. Hibbert/ 

. Available through IBM (IBM Deck No. 8.2.004) 

. Group averaged cross-sections to provide input for PROD IL. 

. (1) KAPL MEMO-CJH-3, “LOST, A Cross-section Averag- 

ing Program for the IBM 650,’’ C. J. Hibbert. 

(2) NCG Newsletter No. 4, 6/1/57 

(3) IBM 701/704/709 Bulletin No. 5, January 1958, p. 45 

(4) See also MORE LOST, GAMD-67, Gwendolyn Roy 
PRIDE (P-AI-0) 

1. W. J. Willis/ 
2. In use 
3. PRIDE computes the input to PROD IT. Input consists of the 

atomic density of the materials in the region, and correction 

factors for 2200 m/sec. cross-sections given for the operat- 

ing temperature of the region. Type 05, 06, and 07 cards are 

produced ready for use in PROD II. 
4. 30 sec./region 

5. (1) KAPL-1531 and KAPL-1415, description of equations and 

machine program for PROD II. 

(2) NCG Newsietter No. 2, 12/1/56, p. 4 

SIGMA II (P-MV-0) 
1. E. J. Leshan, J. Burr/ 

2. Programmed (Dec. 1956) 

3. Computes the input to PROD II from a library of cross- 
sections in which the lethargy values (of the order of 50- 

100 per isotope) at which cross sections are specified vary 
from isotrop to isotope. The cross-sections are added to- 
gether for the isotopes present and averaged over energy 

to give group averaged values. 

4. 15 min. 

5. (tf) NCG Newsletter No. 2, 12/56. p. 1 
(2) ASAE-12, ‘‘A Cross Section Averaging Program Designed 

Specifically to Produce Input to the Program One- 
Space Dimensional Multigroup for IBM 650,” R. C. 
Morrison and E. J. Leshan, March 1957. 

4F (P-MV-0) 
. J. Burr, R. Morrison, J. Cobb, FE. J. Leshan/Leshan 

2. In production 
3. This program computes the four factors and various average 

two-group macroscopic cross-sections for a reactor con- 
sisting of a lattice of fuel boxes, each of which contains a 

number of fuel plates. Diffusion theory is used with some 
transport corrections. The calculation takes account of 
cladding and of an extra material mixed with the fuel and 
another mixed with the moderator in the fuel boxes. The 
moderator between fuel plates may be different from that 
between fuel boxes. 
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4. 1 min. 
5. (1) NCG Newsletter No. 3, 3/1/57, p. 8 

(2) Summary, September 1958 

HOGWASH I (P-MV-0) 
1. W. Newkirk/ 

2. In use 
3. This code computes, for reactor critical size calculations, the 

average macroscopic absorption cross-section, the fission 

cross-section, and the transport mean free path for scatter- 
ing. These cross-sections are weighted by flux and volume 

over the lattice cell. The cell is taken as cylindrical in the 
Wigner-Seitz approximation. The diffusion equation em- 

ployed is the solution for two regions; one being the metal, 

the other the water moderator. The cladding absorption is 
included, as is the scattering. 

4, About 50 sec/problem 

5. NCG Newsletter No. 2, Dec. 1956. 

k, (P-MV-0) 
1. J. W. Webster, J. Burr/ 

2. In use 

3. The code solves for k,, = » pf of the gas-cooled, graphite- 

moderated, uranium-metal reactor type using the old 

metallurgical laboratory ‘“‘recipe.’’ Output is k,, 7, p, f, 
and various component quantities of p and f. 

4. 35 see. 

5. NCG Newsletter No. 2, Dec. 1956. 

6. Since the ‘‘recipe” has certain adjusted constants to give 
good agreement with experiment, it is limited as it stands 
to the gas-cooled, graphite-moderated, uranium-metal type 
reactor. 

ROUTINE II. (P-DN-0) 
1. J. C. English/ 

2. 

3. The program obtains the neutron energy distribution in 
homogeneous reactors moderated by light or heavy water. 

The code was written for 28 energy groups in the Max- 

wellian region below the 1/E tail. Neutrons scattered 

down from the 1/E tail are treated as source neutrons. The 

program provides for variation of the effective cross section 

of the reactor, of the moderator temperatures, of the ef- 

fective mass of the deuteron, and of the parameters in the 

functional form of the scattering cross section. 

4. 
5. DP-222, “IBM 650 ROUTINE II; Neutron Energy Spectra 

in Water,’”’ Julius C. English, July 1957. 

I King (P-AT-O) 

1. V. Nather/Nather 
. In use 

. A cross-section averaging program designed to ‘“‘chomogenize”’ 

heterogeneous reactor parameters for use in 2-group homo- 
geneous codes. Uses Wolontis Interpretive Routine. 

4. 1-2 min. for 6-10 materials 
5. GAMD-398, ‘‘A Bunny Input Code,” F. T. Adler, V. Nather, 

B. Roos, 6/24/58 

Cylindrical process tube geometry only. No fine structure 

(fuel pins) within cell. Does not Maxwell! average thermal 
cross-sections. 

MAGGIE IV (P-AT-0) 
1. M. L. Johnson/Johnson 

2. In use 

3. Converts a heterogeneous cylindrical reactor core to a homo- 

geneous core using diffusion theory to weight the cross 

sections. It searches for the critical enrichment for a bare 

core or the equivalent reflected core using reflector savings 
to calculate the buckling. It is written for a specific fuel 
element geometry which consists of a bundle of fuel rods, 
gas-cooled, and surrounded by annuli which separate the 

moderator from the fuel regions. Streaming is taken into 

wre 

6. 

account by modifying the diffusion lengths according to 

the theory of Behrens. Uses Wolontis Interpretive Routine. 
4. 5-8 min. for convergence 

5. Summary, September 1958 
6. The code handles any number of fissile materials, 1 < n < 6. 

Either square or triangular geometry. 

PINP-I (P-AT-O) 
1. D. H. Perkel/Perkel 

2. In use 

3. Prepares input cards for P3 Part I. Multiplies volume frac- 

tions of materials in all regions by cross sections for pure 

materials and sums. 

4. About 1 sec./region 

5. Summary, September 1958 
RES III (P-AT-O) 

1. F. T. Adler (Physies), V. Nather (Program)/Nather 

2. In use 

3. Computes parameters ¢, 8, k, for individual resonances for 

use in RESHIFT. The program has been written for both 
NR and NRIA approximations. Uses Wolontis Interpretive 
Routine. 

4. About 5 min. for 20 resonances 

5. (1) GA-350, “The Quantitative Evaluation of Resonance 

Integrals,’’ F. T. Adler, G. W. Hinman, and L. W. 

Nordheim, paper presented at the United Nations 
Second International Conference on the Peaceful Uses 

of Atomic Energy, Geneva, Switzerland, September 
1958. 

(2) GA-377, “Tables for the Computation of Resonance 

Integrals,’ F. T. Adler, L. W. Nordheim, 6/2/58. 

(3) GAMD-448, ‘Auxiliary Codes for the Evaluation of 

Resonance Integrals,’’ F. T. Adler and V. Nather, 

7/30/58. 
RESHIFT (P-AT-0) 

1. F. T. Adler, V. Nather/Nather 

2. In use 

3. Interpolates on J, K, L or L’ tables and integrates over the 

resonance energies. Slab, spherical or cylindrical geom- 

etries. Uses Wolontis Interpretive Routine. 

4. 10-15 min. for 20 resonances 

5. See RES III references 

NED (P-GK-O0) 
1. D. B. MaeMillan 

2. Available through IBM (Deck No. 8.2.017) 

3. The program is in two parts: The first part computes the val- 

ues of the kernel function in the Wigner-Wilkins integral 
equation (concerned with the energy distribution near ther- 

mal energy of neutrons in a moderator) on a finite mesh. The 

second part solves the integral equation, on a finite mesh, 

by a standard iterative scheme. The finite mesh may have 
no more than 35 points (in which case the kernel will be 
evaluated at 35 x 35 points). It should be noted that the 
equation is derived on the assumption of an infinite mode- 

rator. 

4. For a 25-point mesh, $ hour for the first part and 5 min. for the 

second part. 
5. (1) AECD-2275, E. P. Wigner and J. E. Wilkins, Jr., ‘Effect 

of the Temperature of the Moderator on the Velocity 

Distribution of Neutrons with Numerical Calculations 

for H. as Moderator.”’ 

(2) NCG Newsletter No. 4, 6/1/57, p.9 and NCG Newsletter 

No. 7, 6/1/58, p. 1 

(3) AECU-3078, 14 October 1955 

(4) Summary, September 1958 

PPCo 09-001 (P-PI-0) 

1. B. B. Brown/ 

2. Coded 
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3. Evaluation of the Breit-Wigner Single Level formula for 

o7(E) 

+ Mn + 4RAE 

0.01 < E < 10,000 ev 

4. 
5. NCG Newsletter No. 2, 12/1/56, p. 9 

PPCo 09-008 (P-PI-0) 

1. R. H. Hudson/ 

2. Coded 
3. Computes the value of o,(Z) using a multi-level Wigner- 

Eisenbud formula (see reference for all technical details) 

for various increments of E over the range desired. An 

interpolation routine, which enables the machine to obtain 

interpolated values of o, at convenient intervals in E for 
use in the Convolution Routine, 04-001, is included. 

4. Approx. 0.1 min./interfering level used 
5. (1) E. P. Wigner and L. Eisenbud, ‘“‘Higher Angular Mo- 

mentum and Long Range Interaction in Nuclear Re- 

actions,” Phys. Rev. 72, (1947) 29 

(2) NCG Newsletter No. 2, 12/1/56, p. 13 

PPCo 09-101 (P-PI-0) 
1. R. S. Marsden/ 

2. Coded 
3. (1) Computes neutron as a function of crystal position and 

crystal spacing. 

(2) Computes total cross section for 4 sets of counting rates: 

(a) open-beam count 

(b) open-beam, potential-scattering count 
transmission count 

(d) transmission, potential-scattering count 

4. 

5. R. S. Marsden, ‘“Computer Program for Calculating Total 
Cross-Section from Crystal Spectrometer Data,’’ PTR- 
116, 9/10/56. 

FINE (P-VA-0) A4 
1. C. J. Lavios, R. H. Stark/Stark 
2. Debugged and running 

3. From table of group-averaged microscopic cross sections for 

materials, prepares weighted averages for specified compo- 
sitions. Output is in the form of input for ValPROD, in 

case either of the inelastic scattering and Selengut-Goertzel 
options is exercised, and for FAF if neither is used. 

4. 2 min./problem 
5. Summary, September 1958 

HARDNER (P-VA-0) 
1. C. T. Ehlers, G. H. Keirns/R. H. Stark 

2. Debugged and running 

3. Calculates the thermal cross section in a lattice of fuel ele- 
ments. Assumes the fuel appearing in any cell region is the 
generalized oxide of uranium U,O,. As many as 15 fuel 

regions may be included. Total number of all material 
regions is limited to 21. 

4. 30 sec./problem 
5. R. W. Deutsch, ‘“‘Computing Three Group Constants for 

Neutron Diffusion,’ Nucleonics, January 1957. 
WILKINS (P-VA-O) 

1. W. H. Harker, G. H. Keirns/Keirns 

2. Debugged and running 

3. Solves the Wilkins equation for the neutron spectrum in a 
cylindrical cell consisting of a clad fuel rod of no more than 

21 different materials surrounded by water. Flux weighted 
cross sections for as many as 8 materials may be obtained 
with (or 17 without) the appropriate disadvantage factors. 

4. 20 minutes 
5. H. Hurwitz and M. S. Nelkin, ‘“‘The Thermal Neutron 

Spectrum in a Diffusing Medium,’’ Nuclear Science and 
Engineering, Jan. 1958, pp. 1-10. 

DONATE (P-WB-0) 
1. H. Amster, R. Suarez/B. H. Mount 

2. Available from IBM, (Deck No. 8.2.005) 

3. By solving the Wigner-Wilkins differential equation, the 

code determines the neutron spectrum in a homogeneous 
mixture where the absorption cross sections of the con- 
stituents may vary arbitrarily with energy. The code will 
always compute the macroscopic absorption cross section, 

dl the flux averaged diffusion constant and micro. copic 

fission cross sections. In addition, any desired function may 

be averaged over the resultant flux even though it may not 

be present in the mixture. 

4. 1.7 hours 
5. (1) H. Amster, R. Suarez, “Distribution of Neutrons at 

Thermal Energies,’? WAPD-PM-45, May 1956. 

(2) AECD-2275 

(3) IBM 701/704/709 Bulletin No. 5, January 1958, p. 39 

TRANSPORT 

AMD-107  (T-AN-4) FORTRAN 
1. B. Carlson, J. Denes, E. H. Bareiss/Denes, Bareiss 
2. In use 
3. This code is a FORTRAN version of Carlson’s SNG Code, but 

with (1) optional on-line and/or tape output, (2) additional 

periodic boundary conditions, and (3) input directly from 
Argonne Code RE-145. 

4. With tape output option, substantially faster than FLOCO 
SNG Code. 

5. B. Carlson, ‘“The S, Method and the SNG and SNK Codes,”’’ 

T-1-159 Los Alamos Scientific Laboratory (1958). 

AMD-112  (T-AN-4) FORTRAN 
1. J. Denes, D. Phillips, E. H. Bareiss/Any of the authors 

2. In use and under development 
3. This code solves the same problems as Argonne Code AMD- 

107, but is based on the theory of multipolynomial approxi- 
mations. Different parts of AMD-107 are being replaced 

successively by the formulae outlined in the reference. 
Genera! distribution is expected by the end of 1958. 

4. About twice as fast as SNG code. 

5. E. H. Bareiss, ‘‘A Survey on Transport Theory Calculation 

28 Communications of the ACM 

Techniques,’’ Proc. 2nd Int. Conf. Peaceful Uses of Atomic 

Energy, Geneva 1958. Paper OIC 1161, UN 639. 

Multipolynomial Approximation (T-AN-4) 
1. John Denes, E. H. Bareiss/ 

2. 

3. One-dimensional, stationary multigroup problems in slab, 
spherical, and cylindrical geometry. Calculates flux, 

eigenvalues for critical mass, size, or reactivity. 

4. 
5. (1) Paper OIC-1161 UN 639 (Supp.), E. FH. Bareiss 

RE-145. (T-AN-4) FORTRAN 
1. V. Z. Jankus, J. Denes, E. H. Bareiss/Denes, Bareiss 
2. In use 
3. This code finds inelastic cross section matrix elements for hot 

monoatomic moderator for multigroup calculations by 
numeric-analytic double integration of Cohen’s formula. 
Several approximations to the actual neutron density can 

be used as weight functions over the velocities of the initial 
groups. Modified and supplemented results are presented 
on binary cards and/or tape for direct input into the 
Argonne Transport Theory Codes or the SNG Code, or for 

4. 

4. 
5. 

1. 
3. 
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off-line output. RE-116 has more extended range and is 
more accurate. 

4. 1-5 min. 
5. See references on Argonne Code RE-116 

I, (T-GN-4) 

1. R. R. MeCready, D. B. Vollenweider/D. F. Burton 

2. Short and intermediate programs in use. Long program coded. 
3. This code is an analytical solution of the P3 approximation 

to the transport equation in infinitely long annular eylin- 

drical geometry using the Weil method. The short program 

computes the average flux in each zone. The intermediate 
program computes average flux in each zone and the flux 

and current at radial lattice points. The long program will 

provide as additional information the vector flux and the 
higher flux moments. Typical problem time using tapes for 
input-output is about 20 sec. (intermediate program). 

4. See program description 
5. (1) J. W. Weil, ‘‘Neutron Flux Distribution Calculation 

Using the P3 Spherical Harmonic Method,’? KAPL 
1173 (Secret) 7/10/54. 

(2) R. R. McCready, ‘‘Analytical Solution of the P3 Ap- 
proximation to Transport Theory in Two Cylindrical 
Regions,’’ APEX 248, 3/20/56. 

(3) D. B. Vollenweider, ‘‘Program J2,’’ 8/16/56. 

(4) NCG Newsletter No. 4, 6/1/57, p. 4. 

}. Number of annular zones is from 3 to 50; however, the number 

of materials is limited to 10 or less. For the intermediate 
program, the number of lattice radii per zone is limited to 

10 or less. The product 2.;7r must not exceed 30, due to 
limit on present subroutine for calculating Bessel func- 

tions. Modification of the subroutine is in process. Machine 
requirements: 8K core, 2 tape units (short or intermediate 

program); 3 additional tape units for program, input, and 

output may be used. 

~ 

Program (T-GN-4) 

1. B. H. Duane/ 

2 

3. Neutron and Photon Transport; Plane, cylinder, sphere. 
Carlson’s S, analysis, extended to include time-delayed 

production, adjoint, sensor-activation, and flux-or-ad- 

joint weighted space-energy cell homogenization. Output 
is reactivity, critical size, flux, current, adjoint, adjoint 

current, activation, cell-homogenized cross sections and 

diffusion coefficients, and cell albedos. 

4. 

5. Paper OIC-1161 UN 639 (Supp.), E. H. Bareiss 
S.-Ss, (T-AT-4) No tape units 

1. M. L. Johnson, J. Alexander/Alexander 

2. In use” 
3. For a cylindrical cell, N regions. The formulae and method 

for solution originated by Bengt Carlson were used for the 

basis of the Fortran code. A new method of convergence 

was incorporated in order to reduce the number of itera- 
tions needed. 

4. About 5 min. for 20 point problem. 
5. (1) LA-1891, ‘Solution of the Transport Equation by S, 

Approximation,’’ Bengt Carlson 
2) T-1-119, “SNG Neutron Diffusion Code,’ Bengt G. 

Carlson 
(3) GA-93, “Neutron Flux Distribution in a Cylindrical Cell 

Obtained by the S; Approximation to the Transport 
Equation,’ E. K. Bjornerud and L. W. Nordheim. 

(4) GA-360, ‘‘S, Cylindrical Cell—N-Regions,’’, J. H. 

Alexander, M. L. Johnson 

6. The code as it now stands has a limit of 61 radial points and 

60 regions. This can be increased by changing the Fortran 
dimension statements and re-assembling the problem. The 
code will not run if an absolute void is used in the cross- 

sections—a very small number will give the same effect, 

but will run. 
SN Criticality Search (T-IN-4) 

1. D. M. Shapiro/Shapiro 
2. In use 
3. This program is a modification of Carlson’s SN code. The 

cross-section preparation subroutine is modified to add a 
“buckling”’ term to the transport cross-section to simulate 

the end leakage from a finite cylinder, and the iterative 

technique is modified so that the density of a material 
component can be changed until a specified k-effective is 
obtained. 

4. 35 mesh points, 6 groups, requires about 3-5 min. 
5. Summary, September 1958 

TRANVAR (T-GK-4) 8K 
1. L. Bohl, F. Judge/Judge 

2. In use 
3. This program solves the one-dimensional, one velocity trans- 

port equation for the average scalar flux in each slab of an 
arbitrary slab array. It is used to determine the fine struc- 

ture flux distribution for self-shielding and thermal utiliza- 

tion determination. 

4. 40 region, 60 iterations requires 5 min. 
5. (1) Paper—American Nuclear Society Meeting, June 1958 

(2) Summary, September 1958 

SNG (T-LA-4) 
1. Bengt Carlson/Carlson 

2. In use, Available through IBM 

3. The program is a neutron diffusion code which solves the 
neutron transport equations in the stationary case, using 

the S, method (LA-1891), and assuming isotropic scattering 

and one-dimensional geometry. The present version of the 

code has been modified to reduce the number of iterations 
required in a given problem by better than a factor of two. 

The code is readily applicable to any S, approximation of 

reasonable order (constants for n = 2, 4, 6 and 8 supplied), 

to any one-dimensional geometry (plane, spherical or 

infinite cylindrical in symmetry), and to the three eigen- 

values: reactivity, outer dimension, or exponential rate. 
The program was written using the Los Alamos Flow Code 

System (FLOCO). 

4. 

5. (1) The report is a revision of T-1-119 issued November 24, 
1956, describing a code for solving the neutron trans- 

port equation in the stationary case using the S, 
method (LA-1891), and assuming isotropic scattering 

and one-dimensional geometry. 

(2) IBM 701/704/709 Bulletin No. 5, January 1958, p. 23 

(3) NCG Newsletter No. 3, 3/1/57, p. 22. 

(4) NCG Newsletter No. 5, 9/1/57, p. 4 

FLIP (T-WB-4) 
i /B. H. Mount 

2. In use 

3. P3, P5, P7, double P1, double P2, double P3 approximation, 

slab geometry, one energy group. 

4. 

5. (1) Letter, 7/31/58 

(2) Paper OIC-1161 UN 639 (Supp.), E. H. Bareiss 
FT1 (T-WB-4) 

a. /B. H. Mount 

2. In use 

3. Fourier transform inversion 

4. 

5. Letter, 7/31/58 

HERD (T-WB-4) 

1. L. Hageman/ 
9 

3. Solves one group problems in slab geometry. 
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4. 
5. Paper OIC-1161 UN 639 (Supp.), E. H. Bareiss 

MUFT IV (T-WB-4) 
1. R. L. Hellens, R. W. Long, B. H. Mount/Mount 

2. Available from IBM 
3. Computes the energy distribution of neutrons having a given 

Fourier mode in an infinite medium. MUFT IV is essenti- 
ally the same as the 650 nuclear code MUFT III. Modifica- 
tions incorporated into MUFT IV were designed to im- 
prove the treatment of non-hydrogenous moderation, and 

to take into consideration the effect of resonance self- 
shielding on the production of fission neutrons. 

4. 11 seconds 

5. (1) R. L. Hellens, R. W. Long, B. H. Mount, ‘“‘Multigroup 
Fourier Transform Caleulation—Description of 

MUFT-III Code,’? WAPD-TM-4, July 1956. 
(2) H. Bohl, E. M. Gelbard, G. H. Ryan, ‘“MUFT-4—Fast 

Neutron Spectrum Code for the IBM-704,’? WAPD- 

TM-72, July 1957. 

6. 100 or less lethargy groups averaged over 3 few groups; 15 or 

less isotopes; any value for the total buckling; one ap- 
proximation per problem. 

PIMG (T-WB-4) 
/B. H. Mount 

2. In use 
3. One-dimensional P1 multigroup 
4 

5. Letter, 7/31/58 

SIMPL-1 (T-WB-4) 
1. L. M. Culpepper, et al./B. H. Mount 
2. Available through IBM 

3. Determines 1-, 2-, 3-, or 4-group fluxes due to source in 

multiplying medium. Solves inhomogeneous P; or double 

P,; one-group problem with proper choice of parameters. 
4. 1 min. 
5. L. M. Culpepper, E. M. Gelbard, J. Davis, J. Pearson, ‘‘The 

IBM 704 SIMPL Codes,’’ WAPD-TM-107, January 1958. 
6. 1 to 4 groups, 25 regions, 250 mesh intervals 

SIMPL-2 (T-WB-4) 
1. L. M. Culpepper, et al./B. H. Mount 
2. Available through IBM 

3. Determines scalar flux for one group P; or double P; problem 

with proper choice of parameters. 
4. 1 min. 
5. L. M. Culpepper, E. Gelbard, J. Davis, J. Pearson, ‘‘The 

IBM 704 SIMPL Codes,’? WAPD-TM-107, January 1958. 
6. A maximum of 50 regions and 500 mesh intervals are per- 

mitted. 

SLOP 1 (T-WB-4) 

1 /B. H. Mount 

2. In use 

3. Multigroup thermal fluxes, P1 and double P1. 
4. 

5. Letter, 7/31/58 

SLAG (T-GK-0) 
1. C. D. Petrie/ 

2. In use 

3. A one-dimensional multigroup program for the calculation of 

neutron fluxes, ages, and slowing-down densities in a 

homogeneous medium containing hydrogen. Problem 

solved is that of a neutron source which is a sinusoidal 
function of position. 

4. 
5. KAPL-1789, “SLAG, A Multigroup Age Calculation,’ C. D. 

_ Petrie, 6-1-57. 

COBRAS (T-ON-0) 
1. V. E. Anderson, B. F. Maskewitz/ 

2. In use 

30 Communications of the ACM 

3. Pl approximation for moderation by hydrogen with modera- 

tion by fluorine, oxygen, and carbon described by age 

theory is used. Isotropic scattering in the center of gravity 

system is assumed for all processes. The resulting two 

coupled integro-differential equations are solved as dif- 
ference equations between lethargy levels of —2.50 and 

17.00 in increments of 0.05. 
4. 22 min. for 1 multiplication factor. 
5. (1) AECRD-K-1260, ORGDP, UCNC, “Criticality Caleu- 

lations for Hydrogenous Systems,” J. R. Knight. 
(2) NCG Newsletter No. 4, 6-1-57, p. 10 

COBRAS IL (T-ON-O) 
1. V. E. Anderson, I. R. Parsley/ 

2. In use 
3. The Safonov method is coded for a maximum of 36 energy 

groups. This method is an adaption of the multi-group 
equations for bare reactor calculations which are derived 
from the Boltzmann equation used in conjunction with the 
diffusion approximation and with an integral relating 
neutron flux and current. The reactor may consist of an 

unlimited number of elements. 
4. 10 min. for the isolation of the critical buckling factor. 

5. (1) AEC Reports R-233 and R-259 

(2) NCG Newsletter No. 4, 6-1-57, p. 11 

Pl and P3 Approximation (T-PI-0) 

1. Gail Cazier/ 

2. 

3. A 3-region, steady state slab problem with symmetry about 
the origin. 

4. 

5. Paper OIC-1161 UN 639 (Supp.), E. H. Bareiss 
(T-VA-O) 

. J. W. Weil/R. H. Stark 
. Available through IBM (Deck No. 8.2.014) 

. Computes flux distributions in an array of concentric eylin- 
drical shells with axial symmetry using the P3 spherical 

harmonics approximation. Within any one region, a uni- 

form source of thermal neutrons can be specified. The 
composition of the medium with respect to scattering and 
absorption may be specified arbitrarily except that zero 

absorption is not permissible. 
. 10 min. for a 5-region, 2 points per region problem. 

. (1) Informal write-up available from IBM 

(2) IBM 701/704/709 Bulletin No. 5, January 1958, p. 53 

(3) NCG Newsletter No. 3, March 1, 1957, p. 14 

(4) NCG Newsletter No. 5, 9/1/57, p. 3 

POP (T-VA-0) 
1. R. L. Crowther/R. H. Stark 

2. Available through IBM 

3. Analyzes output from the P3 code. Input to POP consists of 

input to P3-I plus output from P3-II plus one extra ecard. 

The extra card specifies the absorption of the fissionable 

material and the region in which fissionable material is 

present. Output from the code consists of absorption cross 

sections, transport cross sections, and diffusion coefficients 

averaged over the flux and volume. The transport cross 

sections are averaged in series, in parallel. Diffusion lengths 

and the thermal utilization are included in the output. A 
neutron balance is computed for the overall cell. The out- 
put also includes volume fractions, advantage factors, 

weighting factors, and regional neutron balances for each 

region in the cell. 

4. 3 min./problem 
5. R. L. Crowther, “POP, A P3 Output Processing Code,” 

GEAP 0982, March 1957 
SPAR (T-VA-0) 

1. C. T. Ehlers, J. W. Weil/R. H. Stark 
2. Debugged and running 
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3. Computes ‘flux distributions in an array of concentric eylin- 

drical shells with axial symmetry using the P-3 spherical 
harmonics approximation. Within any one region, a uni- 
form source of thermal neutrons can be specified. The 
composition of the medium with respect to scattering and 2. 
absorption may be specified arbitrarily except that zero 
absorption is not permissible. Has speed ratio of 3 to 1 over 
P-3 obtained by use of machine hardward floating point. 

4. 34 min. for a 5-region, 2-point per region problem. 

5. None listed 4 

SPOT (T-VA-0) 5. 

1. R. L. Crowther, C. T. Ehlers/R. H. Stark 

2. Debugged and running 

3. Analyses output from the SPAR code. Averages absorption 
cross sections, transport cross sections, and diffusion 

coefficients over flux and volume. Computes regional and 

overall neutron balances. SPOT is an adaptation of POP 
to the IBM 650-A4. 

4. 2 min./problem 

5. R. L. Crowther, ‘“‘POP— 

GEAP 0982, March 1957 
MUFT IIL (T-WB-O) 

1. R. L. Hellens, R. W. Long, B. H. Mount/Mount 

2. Available through IBM, (Deck No. 8.2.006) 

3. Multigroup (199 max.) code for calculating the Fourier trans- 
form of the slowing down distribution. Computes any or all 

of the four approximations: (1) P-1, (2) B-i, (3) P-1 Selen- 

gut-Goertzel, (4) Selengut-Goertzel. 

4. 5 min. 
5. (1) AECU-3078 

(2) IBM 701/704/709 Bulletin No. 5, January 1958, p. 49 
(3) WAPD-TM-4, R. L. Hellens, R. W. Long, B. H. Mount, 

‘‘Multigroup Fourier Transform Caleulation—Descrip- 

tion of MUFT III Code,” July 1956. 
Flexible Integral Network (T-DT-N) 

1. Daniel Schiff, E. H. Bareiss/ 

2. Programmed 

3. Numerical solution of transport equation in one energy; 

isotropic scattering, isotropic sources. Number of space 
points variable to a maximum value of 1000. Scattering and 

absorption cross sections and source strength variable at 
each space point. Space points separated by constant 
optical depth, e, which can assume a fixed value for a 

problem in the range 0.05 < ¢« < 0.25. Eight angular di- 

visions. Sample problems have been completed (56-54 and 
56-55), flexible code is ready for coding. Primarily for cell 

problems. 

4. 30 min. 

5. AECU-3078, October 1955, p. P-23 

PREP (T-WB-N) 
i; /B. H. Mount 

2. Available through IBM 

3. Elastic scattering transfer cross-sections are calculated using 

mass no., lethargy spectrum, and Legendre expansion 

coefficients for differential elastic scattering cross-sections. 

The computed cross-sections for a given element are 
placed on a library tape upon which as many as 30 elements 

may be accumulated. 

A P-3 Output Processing Code,” 

5. Summary, September 1958 

6. A Maximum of 99 groups and 30 elements are allowed. 
RDR4 

1. Daniel Schiff and E. H. Bareiss, C. W. Dawson/Dawson 

In use 
3. Solves one-dimensional, one group transport equation in slab 

(T-WB, DT-N) 

geometry with anisotropic scattering. Values of vector flux 

computed for 8, 10, or 12 angles. (Equivalent to P7, P9, P11 
approximations). 

. 10-15 min. 

(1) Paper OIC-1161 UN 639 (Supp.), E. H. Bareiss 
(2) Summary, October 1958 

(3) DTMB Reports 1030 and 1100 

RDR5 

1. D. Schiff, C. W. Dawson, E. H. Bareiss/Dawson 

2. Checked out 

3. Solves one-dimensional, 

(T-WB, DT-N) 

multigroup transport equation in 

multiregion slab geometry with anisotropic scattering. 

Values of the vector flux are computed for 10 angles (equiv- 

alent to a P9 approximation). The number of groups is 
variable from 1 to 99. The source must be specified. The 
code does not compute eigenvalues. 

4. 5 hrs. for 99 groups 100 mesh points 
5. (1) Paper OIC-1161 UN 639 (Supp.), E. H. Bareiss 

(2) Summary, October 1958 

RE-24 

1. M. Butler/Butler 
2. In use. Being re-coded for 704 

3. P3 spherical harmonies calculation for a 2-region slab. Flux 

(T-AN-G) 

at a specified number of points in each region, integral of 
the flux and average flux for each region is printed as is F, 

the associated disadvantage factor. 

4. 1 min./problem; 0.1 min. if F only calculated. 

5. AECU-3078, p. P-16 
RE-116 

1. V. Z. Jankus, A. Streeock, E. H. Bareiss/Strecock, Bareiss 

2. In use 

3. Computation of Scattering Rates in Thermal Regions. 
Given 

(T-AN-G) 

G(x, y) = (y/z) [ex (2? — S(a, y) 

S(x,y) = O? [oo (2? — v9 [et (0a — gy) + erf + 

+ [ex (y? — lerf (@y — gx) erf (6y + 

The code computes 

where N(x) may be any function furnished by a subroutine. 

Integration over y is done analytically, over x numerically. 

4. For 10 energy groups, about 20 min. 

5. E. R. Cohen, ‘‘A Survey of Neutron Thermalization Theory.” 
International Conf. on Peaceful Uses of Atomic Energy, 

A/Conf. 8/p/611 USA. 30 June 1955. 

1-24119—Xenon and lodine Calculation 

Multiple Level Decay Chains 

E 

HEX 2—Transient Temperatures 

4. 1 hour 

SUMMARY OF CODES NOT REPORTED 

B GH-2 

DT-U Burnout Code PI-C 

GK-U BURPP 
GK-U BURPPE 
NA-C, 1 Long Term Irradiation of Nuclear Fuels (A) GK-U 

GH-2 1-23021, Non-Linear Isotope Buildup and Decay GK-U HEX 3—Transient Temperatures 
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PUFF 
RUNAWAY 
Heat Transfer 

Program A 

Program B 
Program C 

Program D 
Program F 

Program G 

Cell Flux Calculations 
Two-Group, Two-Region, Axial 

Two-Group, Two-Region, Radial 

Multigroup Reactor Analysis 
BUNNY—One Dimensional Multigroup 

One Dimensional, Two-Group 

IDA 
OMAR 
RE-6, Cylinder, See REX 
RE-6X, Cylinder, See REX 
RE-7, Sphere, See REX 

RE-7X, Sphere, See REX 
RE-8X, Slab, RE-8, Slab See REX 
RE-26, Adjoint to RE-6 and 6X 

RE-27, Adjoint to RE-7 and 7X 

RE-28, Adjoint to RE-8 and 8X 
EYEWASH 
RE-1 
RE-2 
RE-4 
RE-18 
PHY-4 
Two-Group Critical Mass Calculation 

TEMP 
Temperature Coefficients of Heterogeneous Reactors 

RE-9 
RE-13 
RE-17 
RE-19 
RE-21 

Communications of the ACM 

RE-22 
RE-23 

M 

FOUSER—Fourier Coefficients 

Program E 

PHY-8 

MC 

REP—Resonance Escape, Monte Carlo 
REP-1—Resonance Escape, Monte Carlo 
FIN—Fast Fission Effect, Monte Carlo 

P 

Differential Correction and Representation and 
Lifetime Code* 

Cioudy Crystal Ball Neutron Scattering 

Resonance Absorption Integrals 
Cloudy Crystal Ball Neutron Scattering 
1-24176—End and Fast Source Corrections to Neu- 

tron Measurement in Exponential Pile 

Surface-Modified Optical Model 
The THEMIS Code* 
SATELLITE Code—A Single-Precision THEMIS 

Code* 

ACHILLES 
NEPTUNE 
Program 2-F 

Program 2-G 
Program 0-G 

Program 1-G 

Influence Function for Gamma-ray Emitters 
1-24115, Saturated Activities of Foils in Shielding 
Gamma-ray Diffusion, Shallow Penetration 

Gamma-ray Diffusion, Deep Penetration 
Neutron Diffusion 

T 

SPH-H-I 
SLAV-I 
SPOT-I 

Integral Network Method 
Program I 

Program J 
Program H 

MUFT II 

* Letter, September 1958. 
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NEWS ITEMS 
e The following is a list of the characteristics of four 

digital computers manufactured within the Soviet Union. 
This list was compiled by Professor John W. Carr, III, 
of the University of Michigan, and the information in- 

cluded is from the references given. Unfortunately, much 
information is inprecise or unavailable, but those data 
given are correct within the author’s knowledge. Much of 

this was checked on the spot during the author’s visit to 
the Soviet Union in September, 1958. The “number trial”’ 

NEWS AND NOTICES 
under Word Length lists (mantissa length, exponent 
length, number of digits to left of radix point). The in- 

struction pentad lists (first address digit length, second 
address length, third address length, special-normaliza- 
tion or breakpoint digits, operation digit length). 

Information on three newer machines, the M-3, Volga, 
and Kiev, is not included, because it is very incomplete. 

Readers with further references or further information 

are requested to notify Professor Carr, % Department of 

Mathematics, University of Michigan, Ann Arbor, Mich. 

Word Length 

Instruction 

Number of Instructions 
Storage 

Indexing Systems 

Registers 

Area 

Input-Output 

Applications 

Operating Speeds 

Circuitry 

Automatic Programming 

Publication Date of 

Source Document 
Similar Equipment 

Floating point 
Parallel storage 

(28, 6, 0) 

(34, 0, 0) 
(10, 10, 10, 4) 
20 

512, 34-bit, CRT 
512 Drum 

50,000 Magnetic Tape 

A, B,C, E 

Paper tape: 400 char./sec. 
input 

Octal-decimal 

“Automatize the com- 
bined electric system 
of European USSR”’ 

3,000 add./sec.; Goal— 

50,000/sec. 

1,600 vacuum tubes 

3-tube plug-in 
Subroutine library 

magnetic tape 
on 

Oct. 1956 

MIDAC 
SEAC 

Fixed point 

(36, 0, 0) 

17 

1,024 Drum 

40,000 Magnetic Tape 
(75 words/sec.) 

Register as B-box 

Accumulator 
“Register”’ 
40 m? 

Perforated film: 
75 words/sec. input 

5 words/sec. output 
Octal-decimal 

Scientific computations 

100 add./sec. 

800 tubes 
3,000 diodes 

Library of Subroutines 
“Compiling Program for 
Symbolic Form Pro- 
gram”’ 

Oct. 1955 

IBM 650 

Datatron 

(32, 5, 0) 

(11, 11, 11, 1, 5) 

32 approx. 

1,023, 39-bit, Core 

296-word  Fixed-Diode 

Store 
5,120 Drum 

(750 rev./sec.) 

4 X 30,000 Magnetic Tape 

(400 words/sec.) 

Special Modification In- 
structions 

100-200 m? 
Non-alphabetic 
Input/punched tape: 20 

words/sec. 

Output - photoprinter: 

200 words/sec. 

Mechanical Printer: 

15 words/sec. 

Decimal-hexadecimal 
Scientific computations 

7,000-8,000 3-address 

ops./sec. 

5,000 vacuum tubes 

Plug-in packages 

Built-in subroutines 

Algebraic compiler 

May 1958 

IBM 704 
UNIVAC 1103A 

M-2 URAL BESM STRELA 

Builder Energetics Institute of | Scientific Research Insti- | Academy of Sciences, 
: Academy of Sciences tute of Ministry of Ma- USSR 

chine and Instrument 
Construction 

Date Completed 1954 1955 1952 1955 
Quantity now built Quantity now built 

Pulse Rate 300-500 ke. 280 ke. 1 me. 1 me. (?) 

Type Binary Binary Binary Binary 
Parallel Series-parallel Floating point Floating point 
3-address Single-address Parallel storage Parallel storage 

(35, 6, 9) 

(12, 12, 12, 1, 6) 
28 approx. 

2048, 43-bit, CRT 
384 Fixed-Diode Store 
100,000 Magnetic Tape 

(400 words/sec.) 

Special Modification In- 
structions (‘‘Repeat’’) 

100-200 m? 
Non-alphabetic 
Punched cards: 

150 cards/min. input, 

100 cards/min. output 

Octal-decimal 

Scientific computations 

2,000 3-address ops./sec. 

Built-in subroutines 
Algebraic compiler 

Jan. 1956 

IBM 704 
UNIVAC 1103A 
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e@ Control Data Corporation of Minneapolis, Minne- 
sota, has a firm order for three of its CDC 1604 computers. 

The first computer is scheduled for delivery to the U.S.N. 

Postgraduate School at Monterey, California, in Spring 

1959. The 1604 has a core memory of up to 32,000 words 
and operates on 48-bit words. Instructions are in the 

form of two instructions per word. The computer has an 
extensive instruction repertoire and features including 

index registers. The following features are available: mag- 

netic tape system in the IBM 727 format, a basic 6.4 
microsecond cycle time of the magnetic core storage, 

floating point arithmetic, and an adaptor to permit com- 

munication between the computer and IBM card reader, 
card punch, line printer, and magnetic tape equipments. 

The total cost of a typical full-complement system is ap- 
proximately 1.1 million dollars. 

e Burroughs Corporation has developed a solid-state 

line printer which will select, edit and print out data 

from a computer or magnetic tape at rates up to 1,500 

lines per minute. Fully integrated with the Burroughs 220 

electronic data processing system, this high speed printer 

features on-line or off-line operation, buffer data storage 

with 100-word memory, and automatic editing—all under 
plugboard control. Actual speed of any printing operation 

varies according to the nature, use and limitation of the 

report or listing application. 

@ A demonstration of the first patent search application 

for a computer was presented in a joint effort of the U.S. 

Patent Office and E. I. duPont de Nemours and Company 

at the International Conference on Scientific Information. 
A Bendix G-15 computer was applied to the field of poly- 

mer (resin) chemistry. It was felt that an adequate mecha- 

nized search system in polymer art would indicate the 

correct method of handling comprehensive subject matter 
involving a great deal of variety in compound disclosures, 
functions, and processes. 

Results of the program were a faster, more accurate 
search with the determination of the relationships be- 

tween many parts of the patent documents and the cor- 

relation of information which is almost impossible to ob- 
tain in a manual search. 

e@ New machines to help make possible the ‘‘automatic 
library” of the future were exhibited in Washington re- 

cently in connection with the International Conference 

on Scientific Information. As a demonstration, abstracts 

of scientific papers presented by participants were pre- 
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pared automatically by an IBM 704. The 704 analyzes 
articles word by word, selects the most significant sen- 

tences, and reproduces them on a printer. These “auto- 

abstracts” will in many cases become a by-product of 

the actual publication of technical papers, which are set 
in type by means of a punched paper tape containing the 
text. 

ek. Floyd Sherman, formerly of ALWAC Division, 

El-Tronics, Inc., recently transferred to Systems Labora- 

tories Corporation in Sherman Oaks, California, where 
he will be performing advisory functions on electronic 
data processing problems. 

@ Warren W. Yenney, formerly of The Johns Hopkins 

University Applied Physics Laboratory, recently accepted 

a position as Project Engineer at Phileo Corporation’s 
Western Development Laboratories in Palo Alto, Cali- 
fornia. 

e@ Peter Vutz, formerly of Hughes Aircraft Company, 
has joined the staff of Abacus, Inc., where he will be en- 

gaged in consulting and development activities in the 

electronic computer field. Abacus, Inc. has recently 
moved its facilities to 3040 Overland Avenue, Los Angeles, 

California. 

@ Marvin Goldstein, formerly Senior Programmer for 

the New York Service Bureau of Remington Rand Unrvac, 

has joined the Astro-Electronic Products Division of 

Radio Corporation of America to work on information 

retrieval systems. 

e@ Joseph W. Smith, formerly of Carnegie Institute of 
Technology, joined Technical Operations as a Senior 
Mathematician; he is engaged in research in Turology. 

@ Donn Combelic, formerly of the Computation and 

Data Reduction Center at Space Technology Laboratories, 
Los Angeles, has accepted a position as Supervisor of 

Operational Programming at the International Electric | 
Corporation in Paramus, New Jersey. 

@ Frederick W. Pruden, active ACM member for many | 
years, and formerly with the Nationai Research Council 

of Canada, died suddenly on November 15 while on route 
from London, England, to Ottawa, Canada. Mr. Pruden 

was active in the Ottawa Branch of the Canadian Aero- 

nautical Institute and was a member of the Editorial 

Board of their Journal. He was Chairman of the Canadian 

Simulation Council during recent years, and his other 

professional affiliations include Institute of Aeronautical 

Sciences, Institute of Radio Engineers, Canadian Aero- 
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nautical Institute, Canadian Simulation Council, and 
Association for Computing Machinery. 

e William H. Stewart was recently appointed Phila- 

delphia District Manager for Burroughs Corporation’s 
ElectroData Division. In this capacity Mr. Stewart will 

head sales and service operations in the Middle Atlantic 

States for the Burroughs E101, 205 and 220 electronic 
data processing systems. 

e Remington Rand’s Uxtvac Computer, the first mag- 

netic amplifier, solid-state commercial data-processing 

system in actual operation, was revealed at the Eastern 
Joint Computer Conference. Initial installation of the new 
computer is at the Dresdner Bank, Hamburg, Germany, 
where it is dealing with the entire range of bank functions. 
It will soon be used to handle billing in the offices of the 

central purchasing agency for a group of German co- 
operatives and by an Austrian insurance firm. 
The computer has a memory storage of 50,000 char- 

acters of information and its on-line high speed printer 
operates at a rate of 600 lines a minute. Card reading on 

both the card reader and the read-punch unit proceeds 

simultaneously, as well as simultaneously with punching 

on the read-punch unit and processing within the central 
processor. Programming is accomplished by Flow-Matic 

coding system which uses ordinary English words and 

phrases instead of mathematical symbols. An adaptation 

of this system, known as AIMACO, is being used to program 

the computers in the U.S. Air Materiel Command’s data- 

processing activities. The equipment will rent at $6,950 a 

month with a purchase price of $347,500. Deliveries in 

the United States will begin in June, 1959. 

e Linear Programming: Methods and Application is a 
new text by Saul I. Gass, member of the Washington, 

D. C. Chapter of ACM. The book, published by MeGraw- 

Hill Book Company, offers a basic presentation of the 

theoretical, computational, and applied areas of linear 

programming for the student, research analyst, and other 

technical personnel. 

e The National Science Foundation has issued a com- 

pilation of the Soviet scientific and technical journals now 

available in. English translation in the United States. It 
was indicated that there are now in print 53 English 

editions of Russian journals, 4 extensive series of trans- 
lated Russian abstracts of scientific papers, and 4 series of 

partial translations of important Russian journals. The 

number of translations of complete journals supported by 

the National Science Foundation is now 381. 
. @Remington Rand has announced the publication of 

three new manuals: A feature manual illustrating and de- 
scribing the intermediate size UNivac File-Computer data 
processing system, Modei I (Publication No. U-1562); a 

circular on electronic motor freight accounting, which 

outlines how the medium-size Univac File-Computer 

speeds preparation of operating statistics and the process- 

ing of accounting records (Publication No. U-1532); and a 

folder describing the Untvac High Speed Printer (Publi- 

cation No. U-189). Copies of each of these brochures are 

available upon request to Remington Rand, 315 Fourth 
Avenue, New York 10, New York. 

@ Mercury, a British computer claimed by its manu- 
facturer to be the most advanced yet produced in Western 
Europe, has been ordered by the Belgian Atomic Energy 

authorities. Six other European atomic centers (in Geneva, 

Paris, Oslo, Stockholm, Harwell, and Risley) have ordered 
the Mercury, produced by Ferranti, Limited. Calculations 
are involved which include computation of formulae 

necessary for the design of nuclear power reactors. Mer- 
cury was introduced twelve months ago and is said to be 

the first computer system outside the U.S. especially de- 

signed for large scale scientific research work. (Courtesy 
Datamation) 

e@Chairman of the Technical Program for the 1959 

Western Joint Computer Conference, Richard W. Mel- 
ville of Stanford Research Institute, has announced the 

following regular program sessions and their chairmen: 
New Components and Circuits—C. L. Wanlass of Aero- 

nutronic Systems, Inc., Santa Ana, California; Informa- 

tion Retrieval and Language Translation—Charles P. 

Bourne of Stanford Research Institute, Menlo Park; 
Computer Communication—Hardy C. Martel of Cali- 

fornia Institute of Technology, Pasadena; Education and 

Training for Use of Computers—George W. Brown of the 

University of California at Los Angeles; Achieving Re- 

liability in Operation Control—Louis Fein of Palo Alto; 
Learning Concepts and Pattern Analysis—Patrick Suppes 

of Stanford University; New Machines and Systems— 
Michael Montalbano of Kaiser Steel Corporation, Oak- 
land; Computer Applications in Business Environments 

—Roger R. Crane of Touche, Niven, Bailey and Smart, 

Detroit, Michigan; Numerical Analysis—Richard D. 

Levee of the University of California Radiation Labora- 

tory, Livermore, California; “Blue Sky’—Louis N. 

Ridenour of Lockheed Missile Systems Division, Sunny- 

vale, California; New Applications of Computer Tech- 

nology—Harry D. Huskey of the University of California, 

Berkeley; Philosophy and Responsibility of Computers in 

Society—Ralph W. Tyler of the Center for Advanced 

Study of Behavioral Sciences, Stanford, California. In- 
quiries regarding the technical program should be directed 
to Mr. Melville at Stanford Research Institute, Menlo 

Park, California. 
@ The November/December issue of Datamation maga- 

zine reports that a $1 million prime production contract 
for a transistorized telemetry system has been awaréed 

to United ElectroDynamics of Pasadena by the Air 

Force’s Air Materiel Command Ballistics Missile Center. 
This award follows an earlier contract under which United 

ElectroDynamics designed and developed this system 
for the Atlas, Titan and Thor ballistics missile programs. 

e@ A Symposium on Mathematical Programming (linear 

programming and recent extensions) will be conducted by 

The Rand Corporation, Santa Monica, California, March 

16-20, 1959. The symposium, under the general direction 

of George Dantzig, includes a session on the field of appli- 
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cations (March 16-17) and a session on the field of theory 

(March 18-20). Topics to be discussed include Problem 

Formulation, Solution of Large Linear Programs, Non- 
linear-programming Methods, Discrete Programming, 
Network Flow and Distribution Problems, and Program- 
ming under Uncertainty. All inquiries and requests for 

registration forms should be forwarded to Dr. Philip 
Wolfe, The Rand Corporation, 1700 Main Street, Santa 
Monica, California. 

@ International Telephone and Telegraph Corporation 
has been selected by the Air Force as the production source 

for a world-wide control system for the Strategic Air 

Command. As a result, I. T. and T. has established a new 

unit, International Electric Corporation, to manage 

production of the system. Dr. Edmond H. Leavey, presi- 
dent of I. T. and T., explained that the datamated elec- 

tronic system is designed to transmit, process and display 
information required by the commander-in-chief, SAC, 

and his staff, in the planning, direction and control of 

SAC’s global operation. The $150 million system, desig- 
nated 465-L by the Air Force, consists of communications, 

data-processing and data presentation subsystems. (Cour- 
tesy Datamation) 

e@The third annual national Symposium on Recent 

Advances in Programming Methods will be held on March 
21, 1959, at the Ohio State University under the sponsor- 

ship of the Central Ohio Association for Computing 
Machinery. Further information can be obtained from 

Ben Clymer, Publicity Chairman, 1672 Barrington Road, 
Columbus 21, Ohio. 

e The Mid-Continent Computer Club (MC?) will hold 

a meeting in Chicago on Friday, February 6, 1959, at 

Stouffer’s Restaurant, 26 West Madison. Dr. R. W. 
Hamming of Bell Telephone Laboratories, ACM President, 
will speak on ‘Frontiers of Computer Technology.”’ 

e@Scandinavian Airlines System (SAS) has signed a 
contract for the delivery, in about two years, of an IBM 

7070. SAS has been using a 650 with a 533 and a 537. 

Officials felt that converting the 650 to magnetic tape 

would not provide them with a fast enough unit. It has 
been used for technical statistics and for traffic, crew, and 
flight planning. 

e@ Dr. K. Samelson, formerly at the Computation Center 
of the T.H., Munich, was appointed Professor of Mathe- 
matics at the University of Mainz. 

e The following item is submitted by Professor K. 
Samelson of the University of Mainz, Germany: An 

interpretive formula translator Iru for a restricted version 

of AxeoL, the Algorithmic language proposed by the 
joint ACM-GAMM committee (Zurich Conference in 

May, 1958) has been finished at the Mainz, Munich, and 
Zurich Computation Centers for their respective com- 

puters Z22, Perm, and Ermeru. The work was done in 

close cooperation by members of the institutes involved. 

It is a pilot model of the ZMMD (Zurich-Munich-Mainz- 

Darmstadt) formula translation project of a full-scale 
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generating formula translator for ALGoL. Apart from this, 
the Irv translator will be used for teaching purposes in 

numerical analysis. According to the cooperative nature 
of the ZMMD project, basic results will be made available 
to other scientific institutions. 

e The following item was submitted by Professor F. L, 

Bauer, University of Mainz: The Institute for Applied 
Mathematics of the University of Mainz, Germany, re- 

ceived its digital computer, Z22, in December. The 
analog computer, RA463/2, was taken into operation in 
October. 

e@The American Association for the Advancement of 
Science held its 125th Annual Meeting in Washington, 

D. C., on December 26-31, 1958. For the part of the 

program sponsored by ACM, the theme was “‘Adventures 
with Electronic Digital Computers,” and William F. 
Cahill of the National Bureau of Standards, Washington, 

D. C., acted as chairman. The following topics were pre- 
sented: ‘French to English by Computing Machine’”— 

A. F. R. Brown, Research Associate, Machine Transla- 

tion Project, Georgetown University; ‘‘Musical Composi- 

tions by a Digital Computer’”—Lejaran Hiller, Assistant 
Professor of Music, University of Illinois; ‘‘Computers 

and the Dead Sea Scrolls’—Paul Tasman, Manager of 

Data Processing, IBM World Trade Corporation, New 
York, New York; and “Capital Airlines Reservation 
System” — R. C. Douglas, Manager of Electronic Sales 

and Development Capital Airlines, Washington, D. C. 

eA 650 Programming Systems Meeting, jointly spon- 

sored by the computer laboratories of Carnegie Institute 

of Technology, Case Institute of Technology, and the 
University of Michigan is scheduled for February 19-20 at 

Carnegie Institute of Technology, Pittsburgh, Pennsyl- 

vania. The meeting will update the communications be- 

tween the above organizations who have constructed 650 
programming systems and those who would like to use 

such systems. The machines without auxiliary bulk 

storage, but with various attachments to be described 

are Gat—an algebraic language compiler, associated sub- 

routines for Gat (described by the University of Michi- 
gan); and RunciBLe I—an algebraic language compiler, 

associated subroutines for RunciBLE I, and Case Soap 

III (described by Case Institute of Technology). Other 

systems, which will be described by Carnegie Institute of 

Technology include TASS—an assembly system for a 
650 with auxiliary disk storage, Gar for a disk storage 
650, Ir to ForTRAN translator (courtesy of Gulf Oil Co.), 

Ir double precision compiler, and associated sub-routines 
for these systems. There will be no discussion of how to 

construct programming systems, common languages and 
universal coding, or systems constructed by other than 

the three sponsoring organizations. The registration fee 

will be $10 for university attendees and $35 for all others. 

e Dr. John Mauchly of Remington Rand Univae will 

speak to the Delaware Valley Section of the Society for 

Industrial and Applied Mathematics on Wednesday, 
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January 21, 1959, at 8:00 p.m. in the Physical Sciences 

Building of the University of Pennsylvania. This lecture 
will be held in conjunction with the meetings of the 
mathematical societies: 
An abstract of Dr. Mauchly’s talk, ‘““‘The Role of the 

Mathematician in Industry,”’ is presented below: 

“Too often, the role of the mathematician in industry is taken to 
be the pedestrian application of standard mathematical tools. The 

ready-made tools do not always suffice, however, and new fields 
of application demand the creation of new tools. Man’s efforts to 
deal quantitatively with models of his environment invariably 
stimulate the development of new areas of mathematics. There is 

no lack of challenge to the mathematician in industry today—to 
construct appropriate models and to create the tools to deal 

effectively with them. Mathematics cannot fail to be enriched, 
and its scope enlarged, whenever the industrial mathematician is 

successful in meeting such challenges.”’ 

ACM CHAPTER NEWS 

Los Angeles Chapter 

At the December 3 meeting of the Los Angeles Chapter 
Dr. H. P. Edmundson, of the Electronics Department at 

The Rand Corporation, spoke on ‘Machine Translation 
of Scientific Russian.’”’? Dr. Edmundson presented a sur- 

vey of the accomplishments in foreign countries and the 

United States on machine translation of scientific Russian 
and described the associated linguistic and technological 
problems. The technological advances necessary to pro- 

gress from the research phase to the production phase, 

together with a general presentation on the Rand meth- 

odology and results, were also discussed. 

San Diego Chapter 

George Floyd Steel addressed the December 18 meet- 

ing of the San Diego Chapter on ‘Advanced Digital 

Differential Analyzers and Airborne Computers.” Ar- 

rangements are being made to invite Milton Drandell of 
IBM, Santa Monica, to speak on “‘Business Games” and 

for Roger Rampell of Naval Electronics Laboratory to 

speak about “Learning on a Computer.” 

Syracuse Chapter 

The November 25 meeting of the Syracuse Chapter 
was held in conjunction with the Syracuse Chapter of the 

National Machine Accountants Association. Guest speaker 

for the evening was James D. Gallagher, Assistant Man- 
ager of the Sylvania Data Processing Center. Mr. Gal- 
lagher was instrumental in the installation of the Center, 
which includes a Remington Rand Univac and a com- 

munications network uniting the many plants of Sylvania 

throughout the United States. 
Two visitations by the Syracuse Chapter were scheduled 

for the winter season. In December the group toured the 
Syracuse SAGE installation. On Wednesday, January 7, 

the regular monthly dinner meeting was followed by a 
trip through the General Electric 704 installation in the 

Court Street Plant. 

UNIVERSITY NEWS AND EDUCATION 
PROGRAMS 

e The IBM 650 computer at the University of Arizona’s 
Numerical Analysis Laboratory was shut down in Decem- 
ber to incorporate the following modifications: the Alpha 
device, immediate access storage, indexing registers, 
automatic floating point, and a 407 on-line printer. It is 
also planned to introduce, as major programming aids, 

such programs as the Symbolic Optimum Assembly 
Program (Soap III), the IBM 650-704 compatible com- 

piler Fortransit, the Symbolic Interpretive Routine 
(Str), and the Case Institute Compiler, RuncrBue. 

The University’s computing equipment, which also 
includes an IBM 305A Ramac, is being used for many 

research projects. In agricultural research, the range of 
computing activity has covered work in all phases of 
animal science, cotton breeding, livestock marketing, 

vegetable and field crop production, and insect and dis- 

ease control. 
The analysis of data from experiments has been facili- 

tated by the preparation of problems to provide routine 
analysis of randomized block, latin-square, split plot, 
split-split plot, and balanced lattice designs, with com- 

plete sets of means, analysis of variance, and appropriate 

standard errors. Additional programs to be prepared 
include analysis of factorial experiments, analysis of co- 

variance, and probit analysis. Of a less routine nature, but 

still in the experimental data phase, are programs for 
simple and multiple regression and correlation, including 

transformation of variables. Most of these operations 
contain routines for changing data punched in fixed 

decimal to floating decimal and back. This provides 

maximum use of the 650 Computer in calculation and 

lets the research worker provide the data and obtain 

results in a form most familiar to him. 
@ Case Institute of Technology scheduled a two-week 

course in Operations Research for January 19-30, 1959. 
The topics covered included: Monte Carlo procedures, 

linear programming, information processing models, 

theory of games, collection and analysis of data, and 

detecting and adjusting for changes in the system, ete. 
Another two-week short course in Mathematics of Manage- 

ment Systems will be given June 1-12, 1959. Other 
special programs in operations research are scheduled for 

February 2—May 29, 1959, and September 14—January 
22, 1960. Further information may be obtained by writing 

to Dr. E. Leonard Arnoff, Assistant Director, O.R. Group, 

Case Institute of Technology, 10900 Euclid Avenue, 

Cleveland 6, Ohio. 

e@ The University of Michigan received an award from 

the National Science Foundation to support a summer 

institute for high school teachers in 1959. The six-week 

institute, under the direction of Professor Bernard A. 

Galler, will be centered around courses in symbolic logic, 

calculus (with a numerical analysis orientation), and an 

Communications of the ACM 37 

: 

4 ses in : 

nature 

tilable 

pplied 

y, re- 

The 
ion. in 

nt of 

igton, 

f the 

tures : 

eon 
gton, 

nsla- 

posi- 

stant 

uters 

er of 

New : 

ution 
Sales 

pon- 
tute 

the 

0 at 
syl- 

be- 

use 

bed 

sub- 

chi- 

ler, 

be 
her 

> of 

age 

0.), 
nes 

nd 

an 
fee | 

T'S. 

vill : 

for 

Ly, 



introduction to digital computers. Inquiries concerning 
applications or further details may be directed to Pro- 

fessor Bernard A. Galler Department of Mathematics, 
University of Michigan, Ann Arbor, Michigan. 

e The Division of Mathematics of the National Acad- 
emy of Sciences-National Research Council has issued 

the following annual announcement concerning fellowship 

and research opportunities during the year 1959-1960. 
The announcement is intended to provide only a partial 
list of the various opportunities which are available. 

1. National Science Foundation. The National Science 

Foundation sponsors various fellowship programs in 
the sciences, including mathematics. 

Predoctoral fellowships are awarded annually at the 
First Year, Intermediate, and Terminal Year levels of 

graduate study. Applications for 1959-1960 are avail- 
able from the National Academy of Sciences-National 

Research Council until the closing date in early Janu- 
ary, 1959; Award date—March 16, 1959. 

Science Faculty fellowships for college science teachers 
(including mathematics) who plan to continue teaching 

and wish to increase their competence as teachers are 
at the present time offered semiannually. Eligibility 

requirements include a baccalaureate degree and three 

(3) years of full-time experience in teaching natural 

science subjects at the collegiate level. Awarded an- 
nually. The program will be open from May to October. 

Awards will be announced in early December. Address 

all inquiries for information and applications to National 

Science Foundation, Division of Scientific Personnel 

and Education, Washington 25, D. C. 

Postdoctoral fellowships (in making inquiry about 
postoctoral awards specify program) : 

(1) Regular postdoctoral fellowships—primarily for 

recipients of the doctoral degree; awarded semiannually. 

Program for 1959-1960 concurrent with predoctoral 

program (see above). Information and applications 
are available from the NAS-NRC. The program will 

also be open from July to early September, 1959. 

Awards are announced in March and October. 

(2) Senior postdoctoral fellowships—open to persons 
who have held a doctoral degree in one of the basic 

fields of science for a minimum of five (5) years at time 

of application, or who have had equivalent training and 
experience. Awarded annually. Applications are avail- 
able from the National Science Foundation, Division 
of Scientific Personnel and Education, Washington 25, 

D. C. The program will be open from May to October. 
Awards will be announced in early December. 

Research Grants. The National Science Foundation 

also supports basic research in the mathematical 

sciences by means of grants. While proposals for such 

support are accepted at any time, individuals desiring 
support to begin the summer or at the beginning of a 

fall semester should preferably submit their proposals 

in the mathematical sciences by November 1; persons 

desiring support to begin in the spring semester should 
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preferably submit their proposals by May 1. Instrue.’ 
tions for the preparation of proposals, contained in q 

booklet entitled Grants for Scientific Research, may be 
obtained upon request from the Program Director for 
Mathematical Sciences, National Science Foundation, 
Washington 25, D. C. 

2. Office of Naval Research. The Office of Naval Re. 

search, through contracts with universities and other 
organizations, supports basic research in broadly selected 
fields of mathematics. Proposals should be directed to 

the Mathematics Branch, Office of Naval Research, 
Washington 25, D. C. In addition, postdoctoral re. 
search associateships in pure mathematics are being 
established under contracts with the ONR at selected 

universities. For details and application forms write to 

the above address. 

3. Air Force Office of Scientific Research. The Air 
Force Office of Scientific Research supports research in 
mathematics directly through contracts with colleges, 

universities, foundations and industrial laboratories, 

Such organizations are encouraged to submit proposals 
for research in mathematical fields in which they 

specialize. Proposals should be mailed to the Com- 

mander, Air Force Office of Scientific Research, Attn: 
Mathematics Division, Washington 25, D. C. 

4. Office of Ordnance Research, U. S. Army. Among 

the functions of the Office of Ordnance Research is the 
support of basic research in mathematics. Proposais for 

projects are originarily made by individual scientists or 

groups of scientists in a form which leads to a contract 
between the Office of Ordnance Research and a uni- 
versity or research laboratory. For further information 
write to Commanding Officer, Office of Ordnance Re- 

search, Box CM, Duke Station, Durham, North Caro- 

lina. 
5. Fulbright Awards—Public Law 584 (79th Congress). 

Approximately 400 awards are offered annually for 
university lecturing and postdoctoral research in all 

academic fields in Argentina, Australia, Brazil, Burma, 

Chile, Colombia, Ecuador, India, New Zealand, Pakis- 
tan, Paraguay, Peru, the Philippines, and Thailand 
(competition for the preceding countries closes April 

15, 1959); Austria, Belgium-Luxembourg, Republic of 

China, Denmark, Finland, France, Germany, Greece, 

Iceland, Iran, Ireland, Israel, Italy, Japan, the Nether- 

lands, Norway, Turkey, and the United Kingdom in- 
cluding colonial dependencies (competition for the 

latter countries closes October 1, 1959). In both cases 
awards are for the academic year 1960-61 (the 1959-60 
competition for Europe closes October 1, 1958), but in 

the former group of countries the academic year begins 

in the spring or summer instead of the autumn. Awards 

are payable in foreign currency and usually include 

travel for the grantee, but not for members of his 

family, and a maintenance allowance, which may be 

adjusted in relation to the number of accompanying 

dependents up to four. Requests for information should 
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be addressed to the Committee on International Ex- 

change of Persons, Conference Board of Associated 
Research Councils, 2101 Constitution Avenue, Washing- 

ton 25, D. C. 

6. National Bureau of Standards. Naval Research 

Laboratory. Air Research and Development Command. 
Postdoctoral resident research associateships are avail- 
able in a variety of sciences including mathematics and 
are tenable at the Washington, D. C. and Boulder, 
Colorado laboratories of the National Bureau of Stand- 

ards; at the Naval Research Laboratory in Washing- 

ton, D. C.; and at selected development and research 
centers of the Air Research and Development Command. 
Necessary facilities and equipment incident to the 
research of the associate will be provided. For further 

information write to Fellowship Office, National 

Academy of Sciences-National Research Council, 2101 
Constitution Avenue, Washington 25, D. C. Applica- 

tions for the 1959-60 program must be filed on or before 

January 19, 1959. 
7. Atomic Energy Commission. The Division of Re- 

search of the Atomic Energy Commission through 
contracts with universities and other organizations 

supports research in the fields of numerical analysis, 
digital computer design, programming research, and 

related topics. Proposals should be submitted to the 
Division of Research, Atomic Energy Commission, 

Washington 25, D. C. 
Brookhaven National Laboratory. Brookhaven Na- 

tional Laboratory, operated by Associated Universities, 

Inc., under contract with the Atomic Energy Commis- 

sion, offers postdoctoral research appointments in mathe- 
matics. Appointments are for one year, and may be 
renewed for one additional year. U.S. citizenship is not 

required although Atomic Energy Commission approval 

is a prerequisite. The appointee may work in numerical 

analysis, digital computing, mathematical physics, dif- 
ferential equations, probability and statistics, and vari- 

ous specialized branches including reactor theory, 

hydrodynamics, and orbit theory. Computational facil- 
ities are available. Letters from candidates should give 

details of personal history, scientific background, and 
qualifications; two letters of recommendation, one from 

the applicant’s research professor, are required. Appli- 
cations should be directed to M. E. Rose, Head, Applied 
Mathematies Division, Brookhaven National Labora- 

tory, Upton, Long Island, New York. . 
e@ Duke University, in cooperation with the National 

Science Foundation, will offer a Summer Computer Insti- 

tute for college teachers of mathematics June 15—July 24, 
1959. Through the use of the facilities at the University 

Computing Laboratory, which is equipped with an IBM 
650, the Institute will present a background in the theory, 

operation, and application of the digital computer. A six 

semester hour course entitled ‘Digital Computer and Its 

Mathematical Applications” will be given by Professor 

Thomas M. Gallie, Jr., and the staff of the Computing 

Laboratory. Visiting lecturers will be invited to address 
the group, and persons who are selected for participation 
will be awarded a stipend of $75 per week plus $15 per 

week for up to four dependents and a travel allowance. 
Please address inquiries, postmarked no later than Febru- 

ary 16, 1959, to Professor J. J. Gergen, Director of the 

Summer Institute, Department of Mathematics, Duke 

University, Durham, North Carolina. 

COMING EVENTS 

@650 Programming Systems Meeting 

February 19-20, 1959; Carnegie Institute of Technology, 
Pittsburgh, Pennsylvania 

Sponsors: Computer Laboratories of Carnegie Institute 
of Technology, Case Institute of Technology, Uni- 
versity of Michigan. 

Contact: Any of above sponsors. 
e@ Transistor and Solid State Circuits Conference 

February 12-13, 1959; University of Pennsylvania, 
Philadelphia, Pennsylvania 

Sponsors: PGCT, AIEE, and the University of Penn- 
sylvania 

Contact: Arthur B. Stern, General Electrie Company, 
Bldg. 3, Syracuse, New York 

e SHARE XII Meeting 
February 17-20, 1959; Statler Hotel, New York, New - 

York 
e American Mathematical Society Meeting 
February 28, 1959; Columbia University, New York, 

New York 

@ Western Joint Computer Conference 
March 3-5, 1959; Fairmont Hotel, San Francisco, 

California 
Sponsors: PGEC, AIEE, ACM 

Contact: M. i. Lesser IBM Research Lab, San Jee, 

California 
eSymposium on Mathematical Programming 
March 16-20, 1959; The Rand Corporation, 1700 Main 

Street, Santa Monica, California 

Contact: Dr. Philip Wolfe, The Rand Corporation, 1700 

Main Street, Santa Monica, California 

e3rd Annual National Symposium on Récent Advances 

in Programming Methods 
March 21, 1959; Ohio State University, Columbus, 

Ohio 
Sponsor: Central Ohio ACM 
Contact: Ben Clymer, Publicity Chairman, 1672 Bar- 

rington Road, Columbus 21, Ohio 

@USE Meeting 
April 1-3, 1959; Chicago, Illinois 

e@ Joint Meeting of Institute of Mathematical Statistics 

(Central Region) and the Association for Com- 

puting Machinery 
April 2-4, 1959; Case Institute of Technology, Cleve- 

land, Ohio 

Contact for IMS: Martin B. Wilk, Bell Telephone 

Laboratories, Murray Hill, New Jersey 
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Contact for ACM: Daniel Teichroew, National Cash 
Register, Dayton 9, Ohio 

e@ American Mathematical Society Meetings 
April 17-18, 1959; Monterey, California 

April 17-18, 1959; Chicago, Illinois 
April 23-25, 1959; New Yorker Hotel, New York, New 

York 
e Interdisciplinary Conference on Self-Organizing Systems 

May 5-6, 1959; Museum of Science and Industry, 

Chicago, Illinois 
Sponsor: Information Systems Branch, Office of Naval 

Research, and Armour Research Foundation of 

Illinois Institute of Technology 
Contact: 8. H. Cameron, ICSOS Conference Secretary, 

Armour Research Foundation, 10 West 35 Street, 
Chicago 16, Illinois 

@ 1959 Electronic Components Conference, ‘““New Con- 

cepts for the Space Age”’ 
May 6-8, 1959; Benjamin Franklin Hotel, Chestnut 

Street at 9th, Philadelphia, Pennsylvania 
Sponsors: AIEE, IRE, EIA, WCEMA 

Contact: Bernard Osbahr or John Hickey, Electronic 
Industries, Chestnut and 56 Street, Philadelphia 39, 
Pennsylvania 

e@ Joint Conference on Automatic Techniques 
May 11-13, 1959; Pick-Congress Hotel, 

Illinois 

Sponsor: PGIE, AIEE, ASME 

Contact: W. R. Thurston, General Radio Company, 
Cambridge, Mass. 

@ Univac Users Conference 

May, 1959; Pittsburgh, Pennsylvania 

e@ First International Conference on Information Proc- 

essing (ICIP) 

Chicago, 
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June 15-20, 1959; Paris, France 
Sponsor: UNESCO 

Contact for U. 8. Committee of ICIP: I. L. Auerbach, 
General Chairman, P. O. Box 4999, Washington 8, 
D.C. 

e@ American Mathematical Society Meeting 
June 20, 1959; Eugene, Oregon 

@ 1959 ACM National Conference 

Summer, 1959; Massachusetts Institute of Technology, 

Cambridge, Massachusetts 
Contact: F. Verzuh, MIT, Computation Center, Cam- 

bridge, Massachusetts 

e@eSHARE XIII Meeting 

August 18-21, 1959; Olympic Hotel, Seattle, Washington 

e@ American Mathematical Society Meetings 

September 2-5, 1959; Salt Lake City, Utah (64th Sum- 

mer Meeting) 

October 31, 1959; MIT, Cambridge, Massachusetts 

November, 1959; Wayne State University, Detroit, 

Michigan 

@ Eastern Joint Computer Conference 

1959; Boston, Massachusetts 

e@ American Mathematical Society Meeting (66th Annual) 

January 27-29, 1960; Conrad Hilton Hotel, Chicago, 

Illinois 

@eSHARE XIV Meeting 

February, 1960; Los Angeles, California 

e American Mathematical Society Meeting 

August 29-September 3, 1960; Michigan State Univer- 

sity, East Lansing, Michigan 

@ Second Interkama—International Congress and Exhibi- 

tion for Measuring Techniques and Automation 

October 19-26, 1960 

cs. 

) 

ae 

ie: 



bach, 
on 8, 

ual) 

Ago, 

Is to provide a medium for 
‘Interchange among Interested 

DIGITAL COMPUTER 
cerning recent developments 
In vartous digital computer 
projects. Distribution Is tim 

to government agencies, 
contractors, and contributors. 

OFFICE OF NAVAL RESEARCH - MATHEMATICAL SCIENCES DIVISION 

Vol. 11, No. 1 Gordon D. Goldstein, Editor January 1959 
Jean S. Campbell, Asst. Editor 

TABLE OF CONTENTS 

COMPUTERS AND DATA PROCESSORS, NORTH AMERICA 
1. Computer Control Company, Inc., SPEC, Wellesley, Massachusetts 
2. Eastman Kodak Co., Minicard System, Rochester, N.Y. 

3. Remington Rand, New Univac Computer, New York, N.Y. 

COMPUTING CENTERS 
1. Air Force Cambridge Research Center, AFCRC Magnetic Computer, 

L. G. Hanscom Field, Bedford, Massachusetts 
National Bureau of Standards, Computation Laboratory, Washington, D. C. 
Ogden Air Materiel Area, 355 RAMAC Application, Hill Air Force Base, Utah 
Oklahoma City Air Material Area Headquarters, Data Processing Center, 
Tinker Air Force Base, Oklahoma 
The Pennsylvania State University, PENNSTAC, University Park, Penna. 

RCA Service Company, FLAC and 709, Patrick Air Force Base, Florida 
U. S. Army Electronic Proving Ground, Automatic Data Processing 
Division, Fort Huachuca, Arizona 
U. S. Naval Proving Ground, Naval Ordnance Computation Center, 
Dahlgren, Virginia 
U. S. Navy Bureau of Ships, Electron Computer Branch (Code 280), 
Washington, D. C. 

@ NOW 

COMPUTERS AND CENTERS, OVERSEAS 
1. Elliott Brothers, Ltd., Elliott 802, London, England 
2. Mathematischer Beratungs-Und Programmierungsdienst G.M.B.H., 

Computing Center, Dortmund, Germany 

COMPONENTS 
1. Digitronics Corp., Metallic Tape Cleaner, Albertson, N.Y. 
2. ElectroData Div., Burroughs Corp., High Speed Printer, Pasadena, Calif. 

+ D, Ferranti-Packard Electric Ltd, High Speed Tape Readers, Toronto, Ontario 
4. International Business Machines Corporation, 305 RAMAC Equipment, 

New York, New York 
5. Stromberg-Carlson, Computer Readout Display, San Diego, California 

MISCELLANEOUS 
1. The Chesapeake and Ohio Railway Company, Cleveland, Ohio 
2. Navy Management Office, MSTS Data Processing, Washington, D. C. 
3. Contributions for Digital Computer Newsletter 

Approved by 
The Under Secretary of the Navy 

20 August 1957 NAVEXOS P-645 

logy, gy. 

gton | 

: 

S 

roit, 

ver- 

‘ibi- 

or. 

at 



COMPUTERS AND DATA PROCESSORS, NORTH AMERICA 

SPEC - COMPUTER CONTROL COMPANY, INC. - WELLESLEY, MASSACHUSETTS 

A stored program educational computer has been designed and is being marketed by Com- 
puter Control Company of Wellesley, Massachusetts and Los Angeles, California. It is intended 
for use by educational institutions to aid in the instruction of digital techniques. The SPEC is 
a stored program machine utilizing a 12 bit word length with a capacity of 128 words of internal 
high speed storage. It has eight operations codes and performs at a speed of about 2500 oper- 
ations per second. The unit is constructed entirely of standard one megacycle dynamic logic 
plug-in packages. The memory consists of four plug-in magnetostrictive delay units, each 
storing 384 bits (32 words) with an average access time of about 200 microseconds. The first 
SPEC has been completed and is operational. The building blocks, which are wired to form the 
computer configuration are capable of being readily rewired to form many other desired logical 
configuration that falls within the size restriction of the three 3C-BLOC's of logical packages. 

A mark II version is being designed in which the logical wiring of the building blocks will 
be implemented by means of a program patchboard. This will make possible a rapid transition 
from a general purpose computer to a digital differential analyzer, or to a "universal" logical 
building block for student laboratory experiments and projects. The initial design of the D.D.A. 
logic indicates that this configuration will consist of about 20 integrators, with an integrator 
bit capacity of about 20 bits. The processing rate will be about 2500 integrators per second. 
This will be a device that will not only be useful as an educational tool, but will also be prac- 
tical for complex problem solutions. 

MINICARD SYSTEM - EASTMAN KODAK CO. - ROCHESTER, N.Y. 

The Minicard System is an electronic-microfilm medium for the unit record storage and 
single search retrieval of documentary information. The heart of the system is the Minicard 
film record, the "permanent" photographic memory. A tiny piece of film, measuring 16 by 32 
millimeters, it combines the mobility of the tabulating card and the space-saving compactness 
of microfilming. 

Where a tabulating card uses punched holes for indexing and searching purposes, the 
Minicard film record uses black and white dots, directly exposed in the film emulsion. The 
film record, thirty times smaller than a standard tabulating card, has a code capacity that is 
five times greater. 

The film record has both the indexing code and the graphic information as a unit, produc- 
ing a real, complete unified record. This is the single-search feature of the system. The full 
information can be viewed on a film reader the minute it is located. Minicard film records can 
be "searched" at a speed of 1000 a minute. Equally important is the refiling job. These film 
records are simply deposited back into their respective magazines in a file block. No need to 

sort them in proper alphabetical or numerical sequence. 

Almost any kind of indexing system in use today - alphabetical or numerical - may be con- 
verted into the Minicard system. 

The space savings feature is even greater than in present-microfilming systems, because 
a ratio of reduction of 60 to 1 is used in the Minicard system. This is about fifty percent more 

than now available in commercial microfilming. 

The first complete Minicard system, now in use by the U. S. Air Force in the Pentagon was 
produced under a contract placed with Kodak by Rome Air Development Center, Rome, N. Y. 
The Minicard system is a continuing development of Eastman Kodak Company and will not be 
generally available until other government commitments are fulfilled. It will be marketed 

through Recordak Corporation, the Kodak microfilming subsidiary. 
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Various specialized photographic, electronic, mechanical, and optical pieces of equipment 
are required to record, code, store, arrange, find and correlate information in the system. The 
Magnavox Company cooperated with Kodak in the development and construction of some compo- 
nents in the system. Some of the major units and pieces of equipment and their specific func- 
tions are: 

First is the film record, the tiny piece of film which is the heart of the system. Up to 
twelve pages of legal-size documents can be exposed on a single film record—such as charts, 
printed pages, maps, drawings, and even photographs. When the film record contains twelve 
pages, there is still space remaining for 49 characters of alpha-numeric indexing code. The 
fewer the number of document images on the film record, the more space there is for indexing 
code. Sometimes the full area may be used for indexing, with the document images to follow on 
other film records in sequence. 

The breakdown of classifications for file information is unlimited. As many duplicates as 
needed can be produced and deposited in the same number of classifications in the file. The 
black bar area at the left end of the film record is used for secondary classification of docu- 
mentary information by adding the required code pattern on the first generation duplicate film 
record. 

All the classifications given for filing information are first transferred to punched tape on 
a Flexowriter. The same machine is used to read this code information into the Minicard 
Camera. It is also used to read additional code into the duplicating machine for making the 
working file film records. In combination with a plugboard, it is also used to read input in- 
quiries into the selector when searching the files for rapid retrieval. 

At the camera, the punched tape is converted electronically into the code pattern on the 
film record. A small area of the pattern is masked out at this stage to allow space for adding 
additional classifying code on the first generation duplicates. Next, the documents are micro- 
filmed, one at a time, recording up to 12 pages on a single film record. If a document contains 
more than twelve pages, extra film records are microfilmed in sequence. The 16mm film 
comes in 200-foot rolls. 

After a full roll of film is exposed it is developed and dried in the continuous Processor. 
It operates at a speed of 50 frames a minute. One 200-foot roll of film is processed in 40 
minutes. Next it is inspected for image quality. 

Minicard roll film containing basic code classification and images of graphic material, 
are cut into the individual frames on the Cutter at a speed of 600 a minute. These are the lst 
generation or original negatives. By means of slots in the end of each film record, they are 
stacked onto steel sticks for handling convenience. 

One of these handling sticks holds a total of 2000 film records, the capacity of a magazine 
in the’file blocks where the master file of duplicate film records is stored for future reference. 
If each film record contains 12 pages of documentary information, then one stick of 2000 film 
records is the equivalent of 24,000 legal-size pages of information. A smaller handling stick, 
with the capacity of about 800 film records, is used to handle expendable duplicate film records 
when providing the information to answer specific questions. These may be destroyed or re- 
tained by the person inquiring after they have served their purpose. 

From the film cutter the film records are inserted in the electronic duplicator to produce 
2nd generation positive duplicates. At this stage, the cross indexing code is added to each film 
record by means of punched tape input, passed through a reader typewriter. This is the un- 
precedented feature of the system which permits expanding the files to whatever extent a piece 

of information lends itself. 

The positive film records are now ready for sorting into the working file, the storage of 
information used for searching purposes. The original negative film records become the mas- 
ter file for security protection, never to be used except in a case of emergency to replace lost 
positive film records in the working file. Using a plugboard for programming, the film records 
are sorted into their various classifications in the working file. 
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The working file of film records consists of aluminum file blocks of fifty magazines each. 
The capacity of each magazine is 2000 film records, same as the contents of a large handling - 
stick. One file block then has the capacity of 100,000 film records or the equivalent of 1,200,000 
document pages. A Minicard file cabinet of nine of these file blocks, therefore, has the capacity 
of 900,000 film records or a total of 10,800,000 document pages. Over 500 standard, letter-size 
file cabinets, occupying 2500 square feet of floor space, would be required to store the same 
amount of information on paper. 

The searching, or output operation of the system, starts first with an inquiry. This is 
coded by all the terms of subjects, locations, and other qualifying phrases and punched into tape 
to form the inquiry. A control panel plugboard is wired to establish logic conditions for an 
output selection and is used in conjunction with the tape. From the working file a magazine of 
film records, covering one of the terms of the inquiry, is removed with a handling stick and 
inserted in the selector. At a speed of 1000 film records a minute, the selector electronically 
scans the film records and separates out those containing the necessary information. These 
are then duplicated to provide the expendable third generation negatives for delivery to the 
individual seeking information. 

The expendable film records may now be viewed in the Analysis Viewer for review pur- 
poses. If hard paper copies of any of the documents are required for closer study or for the 
purpose of dissemination, notches are punched along the edges of the film record to indicate 
the desired images. A small, table top viewer is also available for reading film images in an 
individual's own office. After the film records have served their purpose, they may be retained 
on sticks for future reference or destroyed. 

The Enlarger-Processor is used to produce the hard copies of any or all images on the 
individual film records. The same stick of expendable third generation negatives is simply 
inserted in the front of the enlarger. The machine automatically reproduces and processes 
hard paper copies, back to original size. They come out dry at a speed of about 300 prints an 
hour. 

NEW UNIVAC COMPUTER - REMINGTON RAND - NEW YORK, N.Y. 

Remington Rand has announced a new magnetic amplifier, solid-state commercial data- 
processing system. This computer is the first in a new line of low-cost systems utilizing the 
latest developments in solid-state devices. 

The equipment will rent at $6,950 a month with a purchase price of $347,500. Deliveries 
in the United States will begin in June 1959. 

The initial installation of the new solid-state computer is at the Dresdner Bank, Hamburg, 
Germany where it is handling a large range of bank functions. Among the first applications 
are general commercial accounting, daily statements (checking account statements are issued 
daily in Europe), and savings accounts. 

The new computer will also soon be used to speed billing in the offices of the central pur- 
chasing agency for a group of German cooperatives. A German manufacturer in heavy industry 
will use it for general office functions, beginning with payroll, and another will put it to use on 
a complicated inventory control and production scheduling application, using operations re- 
search techniques. Orders for the system have also been placed by an Austrian insurance 
firm, which will begin with premium billing, and by a public utility in Italy. 

As an operational feature, card reading on both the card reader and the read-punch unit 
proceeds simultaneously, as well as simultaneously with punching on the read-punch unit and 
processing within the central processor. This adds significant speed to the entire data- 
processing function. There is also an on-line high speed printer which operates at a rate of 
600 lines a minute. 

The principles of the new Univac have been proved by the Athena, designed by Remington 
Rand as the ground-based guidance system for the Titan Intercontinental Ballistic Missile. 
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COMPUTING CENTERS 

AFCRC MAGNETIC COMPUTER - AIR FORCE CAMBRIDGE RESEARCH CENTER - 
L.G. HANSCOM FIELD, BEDFORD, MASSACHUSETTS 

The AFCRC Magnetic Computer, developed by the Remington Rand Univac Division of the 
Sperry Rand Corporation, has been in use for approximately 2-1/2 years. The uptime for the 
first 44 weeks of 1958 was 90% for a nine hour shift scheduled five days a week. The computer 
is left running unattended overnight and during weekends, and an uptime of 75% was obtained 
for this time over the same period, giving a total of 3626 hours of production. Scheduled 
maintenance is 8 hours a week. 

The computer is used primarily for general scientific computation, but has several rather 
specialized uses involving real-time data sources. Most of the computational problems require 
floating point arithmetic which does not exist as a basic computer instruction. In fact, a large 
portion of the problems computed have required multiple precision arithmetic. Consequently 
single, double, and quadruple precision floating point arithmetic has been programmed. These 
routines have been incorporated into three interpretive routines utilizing essentially the same 

pseudo instruction code. 

One of the special problems encountered involves the use of the computer with a radar 
simulator to create and develop improved radar simulation techniques for use in the design 
and evaluation of radar data processing systems operating in the presence of various types of 
system interference. An essential characteristics of this type of data is that it is statistical 
in nature. Statistically accurate samples require that 500 to 10,000 sweeps of a radar across 
a simulated target be recorded with all parameters. The information is converted from analog 
to digital form and sent in real-time to the Target register, a 10 bit input register in the com- 
puter. The information is converted from binary to decimal, packed, and punched out on paper 
tape for future reference and analysis, while computing the pulse-pair covariance and corre- 
lation matrices characterizing the simulated target. 

The computer was recently modified to include alphabetic input-output. The computer has 
paper tape and typewriter input-output, and originally was capable of handling 10 numbers and 
6 punctuation characters in four-bit biquinary code. The original input-output register was a 
magnetic shift register ten bits long and four bits wide. The modification consisted of paral- 
leling this with another register ten bits long and two bits wide, which existed in the computer, 
to give a register capable of handling one word 6 bits wide on certain input-output instructions. 
The tape-handling equipment was capable of expansion without modification; however, it was 
necessary to order a new typewriter with alphabetics included. It is expected that the addition 

of alphabetics will enhance communication between the operator and the computer. The 
development of a compiler utilizing the alphanumeric input is now under consideration. 

COMPUTATION LABORATORY - NATIONAL BUREAU OF STANDARDS - 
WASHINGTON, D. C. 

The memory capacity of the IBM 704 at the National Bureau of Standards has been in- 
creased to 8192 words by the addition of another section of core memory; an 8192-word drum 

has also been added. Six tape units are still in use. The increased memory capacity enables 
the Computation Laboratory to make considerable use of FORTRAN. 

Computing time is available to Government agencies and their contractors at $200 per 

hour. 

355 RAMAC APPLICATION - OGDEN AIR MATERIEL AREA - 
HILL AIR FORCE BASE, UTAH 

Since the addition in July 1958 of the IBM 355 RAMAC disk storage to the 650 tape sys- 

tem, the Statistical Services and Systems Development Division at Ogden Air Materiel Area 
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Headquarters has been in a better position to support the Maintenance Engineering Manage- __ 
ment System in forecasting workload and material requirements data for the repair of aircraft 
and other items of equipment. The new storage has been used as an additional memory device 
for random access data as well as a limited amount of program storage. In utilizing this 
versatile piece of equipment in this manner, it has been possible to reduce the amount of main 
frame computer time and provide better products to the customer on a more timely basis. The 
new equipment has been the primary factor in reducing the number of machine passes from 6 
to 1 in a specific application. It has been the means of eliminating tape sorting by the rese- 
quencing of number changes within the 355 itself and subsequently writing the changes in the 
proper sequence. The reduction of main frame processing time and repetitive handling of 
data has had a very beneficial effect toward the elimination of processing errors and the 
maintenance of high productive operating efficiency. 

DATA PROCESSING CENTER - OKLAHOMA CITY AIR MATERIAL AREA 
HEADQUARTERS - TINKER AIR FORCE BASE, OKLAHOMA 

The OCAMA Data Processing Cénter was established in 1955. It is equipped with two IBM 
705's, two Tape 650's and one 650 Basic, and has on order for mid 1959 delivery 2 IBM Disk 
Control Units, sixteen 355 Disk Files and a 305, all for use with a 705. The center's function 
is to apply automatic data processing techniques to Air Force logistic problems. At present 
the primary applications are as follows: 

1. Air Force world-wide inventory of aircraft engines. A tape record for each engine by 
serial number with daily reporting of changes of engine status on an "as happens" basis. 
Management reports are produced showing inventory position, pipeline status, financial data, 
engine failure analysis, etc. 

2. Inventory accounting and distribution of spare parts for B-52, KC-135 aircraft, as well 
as for various commodity classes. 

3. Status of engineering changes on several types of aircraft. 

4. Computation of requirements for spare parts for various aircraft and commodity 
classes. 

PENNSTAC - THE PENNSYLVANIA STATE UNIVERSITY - UNIVERSITY PARK, PENNA. 

The PENNSTAC power supplies were replaced in September 1958 and have decreased the 
down-time considerably. The supplies that were replaced used thyratrons and the Thevinin 
impedance was high enough to affect the high frequency regulation. The new units are magnetic 
and have far fewer tubes to fail. An additional factor contributing to the reliability is that the 
new supplies permit marginal checking of many parts of the computer that could not be checked 
previously. The computer is now scheduled for preventive maintenance from 8:00 to 12:00 
Monday morning and from 8:00 to 9:00 Tuesday through Friday. After the maintenance period 
the computer is operated until approximately 10:00 each evening. The problems originate on 
the campus and from outside the university. 

Work in progress includes coded diagnostic routines for locating malfunctions that are not 
"solid" and a new means of output. The latter will include the incorporation of a high-speed 
punch as an alternative output device to the electric typewriter used at present. The format 
will be controlled by the program instead of by the external format tape as presently used. 

The PENNSTAC (completed in 1956) is approximately equivalent to an IBM 650 without 
peripheral equipment and has a 2500 eleven decimal digit IBM 650 magnetic drum for storage. 
During the past year the computer has been used by twenty different departments of the 
university for the solution of research problems. Recently programming effort has been con- 
centrated on the development of programs in statistics and factor analysis. About 70% of the 
available computing time is used for educational and unsponsored research projects at no 
cost to the user. The remaining 30% is devoted to sponsored research. 
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_ FLAC AND 709 - RCA SERVICE COMPANY - PATRICK AIR FORCE BASE, FLORIDA 

| Two Florida Automatic Computer (FLAC) systems are now in use for the processing of 
» 4 range data. These computers are operated on a 24 hour day, five days per week schedule. 

Operating statistics for the period July through September 1958: 

FLAC I FLAC II 

Data Processing Time 640.40 Hours 973.90 Hours 
Code Check Time 186.46 " 224.30 " 
Reruns a. Computer Error 17.40 " 35.78 " 

b. Problem Error 66.32 " 85.62 " 
Preventative Maintenance 236.73 
Corrective Maintenance 60.97 " 66.92 " 

1,081.27 1,623.25 

Installation of an IBM 709 system is scheduled for 1 July 1959. This system will replace 
one of the FLAC systems at that time. As soon as the 709 can assume the total data process- 
ing workload, the second FLAC system will be shut down. It is estimated that the 709 will 
assume the total workload by 1 January 1960. This new system will be composed of the follow- 
ing units: 

Quantity Model No. Name 

1 709 Main Frame 
2 737 Magnetic Core Storage 

1 711-2 Card Reader (On-line) 
1 716 Printer (On-line) 
1 721 Card Punch (On-line) 
1 714-759 Card Reader and Control Unit (Off-line) 
1 717-757 Printer and Control Unit (Off-line) 
9 729 Magnetic Tape Units 
2 755 Tape Control Units 
1 766 Data Synchronizer Unit 
1 776 Tape Switching Unit 
1 9200 Paper Tape-to-Magnetic Tape Converter 
1 727 (modified) FLAC Format Magnetic Tape Unit 
1 736 Power Supply Unit 
1 741 Power Supply Unit 
1 746 Power Distribution Unit 

In addition to the above there will be various verifiers, interpreters, sorters, etc. 

AUTOMATIC DATA PROCESSING DIVISION - U.S. ARMY ELECTRONIC 
PROVING GROUND - FORT HUACHUCA, ARIZONA 

Heading one of the major efforts in the Army's project to develop a tactical Automatic 
Data Processing System (ADPS) for the Army in the Field is a new organization at the U. S. 
Army Electronic Proving Ground (USAEPG), For Huachuca, Arizona. This project is under 
the control of the Automatic Data Processing Division which was activated in December 1957. 

The tactical ADPS visualized for the Army in the Field will be designed to handle, large] 
on a common-user or service center basis, much of the information processed by manual 
methods at the present time. The system will consist mostly of general purpose type digital 
computers interconnected by a communications network. A wide variety of input-output de- 
vices will be required to provide access to the system by its user. Machine programs for all 

; functions to be handled by ADPS are also required. 
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A high-priority program has been under way for over a year now under the guidance of | 
USCONARC and a joint DA-USCONARC ADPS Committee. The Signal Corps has been desig- 
nated as the prime cognizant agency for the Department of the Army in the fields of research 
and development and logistical support of Automatic Data Processing. The U.S. Army Elec- 
tronic Proving Ground in turn has been delegated the important role of assembling the tactical 
ADPS hardware to provide the interconnected computer system, testing this system's perform- 
ance and preparing recommendations for improvement of hardware, translation of functional 

area studies into machine programs, refining and combining individual functional programs, and 
formulating proposed TOE organizations and proposed doctrine for the system's operation. 
The fully militarized prototype ADP System is scheduled to be operational by 1963. 

To accomplish the staggering task the ADP Division has been organized into three major 
units—Systems, Operations & Programming, and Field Test—each being self-explanatory as 
to the type of work done. Contractual assistance has been secured to launch all phases of the 
effort. The contract will cover a five-year period and has as one of its primary objectives, 
the training of USAEPG military and civil service personnel to the point where all operations 
can be handled internally. 

The general approach taken involves a maximum use of simulation methods. Interpretive 
techniques will be employed to simulate the militarized data processors so that working pro- 
grams can be prepared and checked out prior to the delivery of the actual machines. Simula- 
tion of the statistical or Monte Carlo type will be utilized to predict the performance of the 
overall systems operation. Finally, simulation will be used throughout the field test phases to 
automatize the data collection and reduction as much as possible. 

As intimated above, this activity at the Proving Ground is organizing two separate but very 

related test facilities, a Fixed Plant and a Field Test Facility. First, the Fixed Plant Test 
Facility will provide the controlled environment to test hardware components and concepts. 
The Computer Center will be within the Fixed Plant Test Facility and will furnish high-speed 
digital computer services to the entire project. The following is the initial equipment 
complement: 

IBM 709 with 32,000 Word Core Storage 1 Real-Time Package 
1 Data Synchronizer Unit 1 High-Speed Paper Tape Reader & Punch 
2 Tape Control Units 1 On-line Card Reader & Punch 

16 Magnetic Tape Units 1 On-line Printer 
1 CRT and Recorder 1 Off-line Card-to-tape 

Off-line 

The target date for the Computer Center to become operational is the first of January 
1959. 

The Field Test Facility will be used to operationally test and evaluate, under field condi- 
tions, the military tactical equipment and systems developed. It is planned that the field facility 
will be ready for use in 1960. 

NAVAL ORDNANCE COMPUTATION CENTER - 
U.S. NAVAL PROVING GROUND - DAHLGREN, VIRGINIA 

Construction of the Universal Data Transcriber (UDT) is proceeding on a schedule leading 
to completion early in 1959. Simulation on NORC of the logic for all standard instructions has 
been completed and the wires connecting the logic modules are being installed. The 8192 
character core memory and other remaining major components were due for delivery in 
November 1958. 

The NORC continues operating on a three-shift schedule often including weekends. For 
the year 1958 through October, statistics are as follows: 

Availability - 95% of scheduled operating time (78% of total working hours) 
Production - 253.9 hours per month 
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Problem checkout - 133.0 hours per month 
Scheduled Maintenance - 79.4 hours per month 

—— COMPUTER BRANCH (CODE 280) - U.S. NAVY BUREAU OF SHIPS - 
WASHINGTON, D.C. 

On 9 October 1958, an IBM 704 high speed digital computer with a 32,000 word memory 
capacity was placed in operation at the Applied Mathematics Laboratory, David Taylor Model 
Basin. In addition to the magnetic core storage, the system has the following components: 
one 8,000 word magnetic drum, ten magnetic tape units, a card reader, a card punch, anda 
printer. Auxiliary equipments include an off-line printer and a transceiver. 

A recent change in the organization of the Applied Mathematics Laboratory, David Taylor 
Model Basin, reflects the addition of a new division. This division, the Operations Research 
Division, will conduct a research program dealing with the application of high speed digital 
computer techniques to the solution of problems relating to strategic and tactical operations 
of the Navy. 

A Univac II computer was turned over for operation to the Philadelphia Naval Shipyard on 
15 October 1958. Initial applications are in the area of payroll and supply management. 

COMPUTERS AND CENTERS, OVERSEAS 

ELLIOTT 802 - ELLIOTT BROTHERS LTD. - LONDON, ENGLAND 

The Elliott 802 is a small desk size general purpose stored program computer designed 
for both mathematical and research calculations, and also for process control systems. 

The computer contains a 1024-word 33 digit magnetic core store. Magnetic cores together 

with junction transistors are also used for the logical system. By. using these solid state 
devices, and eliminating all moving parts, a high degree of reliability required for on-line 
applications has been achieved. Provision has been made for the inclusion of a large range of 
special purpose input and output devices. 

Each 33 digit order can represent two 16-digit instructions, the extra digit being used as 
a B line. If this digit is present the second order of the pair is B-modified by the store address 
of the first order—in this way any of the 1024 words can be used as a B-line. The 64 functions 
in the order code include all commonly required fixed point arithmetic and logical orders, and 
there is an overflow register which automatically registers if any result exceeds capacity. 
The order code is easily learned and since there are no exceptions, it is easy to program 
directly in machine code, although simplified programming methods are being developed. The 
basic operating speed is 612 microseconds for all orders except multiplication, division and 
shift. Multiplication and division each require 21 milliseconds. 

COMPUTING CENTER - MATHEMATISCHER BERATUNGS-UND 
PROGRAMMIERUNGSDIENST, G.M.B.H. - DORTMUND, GERMANY 

This Mathematical Consulting and Programming Service Company is going to open a com- 
puting center the middle of 1959. Initially, this center will be equipped with the Dutch elec- < 
tronic computer X 1. This is a computer which has a magnetic core memory with a storage 
capacity of 4,096 words. Also, the computer has an additional storage of 1,536 words to store 
frequently used subroutines (floating point, solution of linear equations, double precision 
arithmetic, etc.). 

The input-output is handled by means of punched tape or a typewriter directly connected 
, With the machine. Punched-card input-output is being planned. 
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‘The center will work problems coming from the various technical fields. They have spe- 

cial experience in the fields of statics, steel and reinforced concrete buildings, as well as 
problems arising in the chemical and electrical industry, and in machine factories. In the 
future they expect to add additional computer types and auxiliaries. Their services are avail- 
able to any firm. 

The company was founded almost 2 years ago to handle all problems of office automation. 
Their services include: 

1. Objective and independent advice for prospective users of an electronic computer. 

2. Organization and programming in the commercial field with regard to the use of elec- 
tronic computers and punched card machines. 

3. Programming and solution of technical-scientific problems. 
4. Programming courses. 

COMPONENTS 

METALLIC TAPE CLEANER - DIGITRONICS CORP. - ALBERTSON, N. Y. 

A Digitronics Metallic Tape Cleaning Machine (see Digital Computer Newsletter, October 
1958) was installed at Franklin Life Insurance Co., Springfield, Illinois during October. The 
insurance company reports that the equipment has proven to be very effective. A large num- 
ber of tapes had accumulated in the "for tape-test" category. These tapes had been tested and 
were unusable for some reason or another. 

During the cleaning process any obvious defects in the tapes were corrected by the tech- 
nician operating the machine. While the project is far from being completed, enough tapes 
have been processed to determine that 9 out of every 10 such tapes can be placed in operation 
without any difficulty. 

HIGH SPEED PRINTER - ELECTRODATA DIV., BURROUGHS CORP. - 
PASADENA, CALIF. 

Burroughs Corporation's solution to high speed printing is a new solid-state system which 
will select, edit and print out data from either a computer or magnetic tape at rates up to 1500 
lines per minute. The System consists of two units: a printing unit and a control box, housing 
both a magnetic-core buffer, plugboard editing controls, and power supplies. All logical and 
control circuitry is transistorized. 

Within the printing unit is a high speed drum which features random access to the print 
cycle. The drum comprises 120 print positions with a total of 51 solid-face characters per 
position. Fifteen of these characters are special symbols such as CR, OD, +, and DB. 

System flow is in three stages: loading, scanning and printing. 

Loading of the buffer involves the transfer of a predetermined number of words--up to 
100—from either magnetic tape or the central processor. Plugboard wiring determines the 

destination with the buffer of each output word. 

All editing and marshalling of information is accomplished during the scanning operation. 
Digits from the 1100 bit memory may be deleted, augmented, rearranged and variously edited 
under complete plugboard control. The result is then sent to a special 120-position print 
register in preparation for printing. 

The last operation is the transfer of print register information to the printed page. This 
occurs at one of four speeds, and for the most part, simultaneously with buffer loading. 
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Effective output speeds are determined by drum speeds and format requirements. By 
manual switch, the operator chooses one of four drum speeds. Normal alphanumeric rates of 

i” output corresponding to the four drum speeds are: 624, 720, 1068, and 1225 lines per minute. 
If only numeric or special-character information is printed, output rates corresponding to 
drum rates are: 750, 900, and 1500 lines per minute. Difficult format requirements dictate 
slower output rates. 

This system, when linked with the Burroughs 220 Data Processing System, becomes a 
powerful processing-and-printing combination. It can be fed off-line by a single magnetic tape 
storage unit, or, in a more complex printing application, two magnetic tape units may be used 
alternately. This allows the masking of tape handling time, and merging of various records 
with ease. 

Information handling in the system is held to an absolute minimum. The buffer, for ex- 
ample, is able to transfer fixed information repeatedly without re-loading. Also, as each digit 
is transferred from the buffer to the print register, its decimal value is made available at the 

_ control panel. 

In addition to character recognition, the operator may very simply initiate file inquiry with 
rotary switch settings. Independent of the computer, 10 interrogation switches may be set as 

* an identification key in off-line category select. Re-wiring of the plugboard is not necessary 
to print out information selected under the new category. 

Another feature—a form of index accumulator—allows plugboard control of side-by-side 
and multiple line printing operations. This facilitates the printing of different information on 
the same format, the same information on a different format, and simplifies control panel 
wiring. It also allows variable addressing and the "floating in" of information into the buffer. 

The entire system of data transfer and control functions is machine checked. Detection 
of non-permissable characters is checked during translation; and a parity bit is carried and 
monitored on transfer operations. Control functions are checked as information moves from 
the bit register to the printer. Unless every character to be printed "clocks in" at a desig- 
nated time, a synchronization mechanism sounds an alarm. All alarm conditions allow the 
operator to choose between exception printing and machine halt. 

The printer turns out solid-face copy on multiple forms used in billing, management re- 
porting, customer statement, transfer, inventory and other high volume printing applications. 

HIGH SPEED TAPE READERS - FERRANTI-PACKARD ELECTRIC LTD - 
TORONTO, ONTARIO 

A new series of bi-directional, high speed tape readers and spoolers has been announced “4 
by Ferranti- Packard to complement the Ferranti Ltd high speed readers types TR2 and TR3 “ 
which have been widely adopted on the North American continent. 

} The new series is available for 5, 7, and 8 hole tape in desk top, and rack mounted models. 
Some models are transistorized and employ silicon solar battery photosensitive elements. All 
models can recognize and stop on a selected character at a nominal speed of 200 characters 
per second. 

Type 206 Bi-Directional, Desk Model. Designed to meet MIL-T-945 specification and 
2000 hour minimum life. Employs 10-1/2" feed and take-up spools for bi-directional opera- 
tion and silicon transistor amplifiers for -23°C to +70°C operation. 

Type 196 Bi-Directional Reader, Rack Mounting. Standard rack or cabinet mounted, bi- 
directional transistorized reader with 10-1/2" feed and rewind spools. Nominal speed 200 
characters per second starting and stopping on each character; 270 5% characters per second 
when free running. Dual silicon solar cell sensing elements provide 100% standby operation 
with a self-checking feature optional. Plug-in transistor amplifiers and power supplies built-in. 
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Type 197 ‘Transistorized Tape Reader, Desk Model. A desk top-version of Type 196 but 
without spooling. 

Type 198 Internal/External Feed Tape Spooler, Rack Mounting. A versatile spooler 
designed to feed tape, as required, from the centre or outside of a 1000 foot reel and to rewind 
onto a second spool at rates up to 27 inches per second. Equipped with standard 10-1/2" and 
optional '"'centre unwind" type feed reels. 

Open Chassis and Enclosed Construction Spoolers. 5 and 10-1/2" reel spoolers are avail- 
able in both open chassis and enclosed construction for 4 and 7 inch per second winding speeds, 
respectively. 

Tape Chopper. Capacity 100 feet of tape. 

Ferranti Electric Inc. advises that Ferranti Ltd, Model TR7, 1000 characters per second 
(2000 characters per second rewind) solid state bi-directional reader will be available in the 
very near future. The unit embodies signal amplifiers, brake controls and power supplies. 
Tape widths are 5, 7, and 8 hole on 1000 foot reels. 

All units are available in the U.S.A. through Ferranti Electric, Inc., Hemstead L.I., N.Y. 

305 RAMAC EQUIPMENT - INTERNATIONAL BUSINESS MACHINES CORPORATION - 
NEW YORK, NEW YORK 

Additional features for the 305 RAMAC data processing system have been introduced by 

IBM's Data Processing Division. The new devices are available as auxiliary units for adding 
to the regular punched card input-output, printer output, and console typewriter facilities of 
the 305. 

381 Remote Printing Station. Up to four 381 stations may be attached to 305 to provide 
remote typing output for information developed during processing and from records stored in 
the disk memory file. The 381 may be located as far as 40 feet from the 380 operator's con- 
sole, or, through the use of additional cable installed by the customer, may be operated at 

distances up to 2500 feet from the console. 

By program control, output data may be typed on one or any combination of the remote 
printing stations, as well as on the typewriter at the 380 console. An inquiry keyboard may be 
added to each Remote Printing Station for quick access to stored information. Inquiries are 
entered direct from the keyboard and the replies are transmitted back and typed out on the 
station typewriter. In general, a 381 station with both typewriter and keyboard duplicates, at 
a remote distance, the typing and inquiry operations regularly associated with the console 
typewriter. 

382 Paper Tape Reader. This new input unit can read punched paper tape directly into 
the 305 system. Tape input from the 382 can be used either separately or in conjunction with 
punched card input to the 305. As with card input, it is not necessary for the tape record to 
contain all of the necessary information required for processing. 

Designed to read 5-channel telegraphic tape and 8-channel binary coded decimal tape, the 
unit also incorporates an ''all-channel" decoding principle which provides for reading virtually 
all types of 5 through 7 channel tapes. The reading mechanism handles tapes up to one inch 
wide. 

The reader operates at the rate of 20 characters per second. When tape is processed, in- 
put data is checked as it enters the system, and also as it is transferred during processing. 
Information from the tape is recorded on a tape input track in the disk memory file in the 
same order in which it is read, but this sequence can be rearranged if desired by the use of a 
special skip control feature. With special tape codes for the 382, writing on the input track 
can be turned on and off automatically so that only significant data is selected for recording 
on the tape input track. 
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407 Accounting Machine. The 407 Accounting Machine can now be operated with the 
RAMAC. The 407 may be used either "on-line" as a printer-accounting machine or "off-line" 
as a normal 407. Attachment of the 407 does not preclude the use of the regular 370 Printer 
for the 305 system if desired. 

Second Disk Storage Unit. For applications requiring more than the 5 million characters 
of storage capacity provided by the 350 Disk Storage Unit a second disk memory file may be 
connected to the system for a total storage capacity of 10 million alpha-numeric characters. 

Dual Access Arm. Each Disk Storage Unit can be provided with two access arms on the 
disk file to increase the productive capacity of the system. The dual arm makes it possible 
for one access unit to be in position for reading or writing while the other arm is moving to 
the next record. Since both arms may be in motion simultaneously, processing time is 
reduced. 

Dual System Control. Forming a new and more powerful system, a 305 with Dual System 
Control is essentially two complete systems except that both share the same disk file. Each 
system is independently controlled and, except for the shared disk memory, is equipped with 

the required complement of input, processing, and output units. 

In a system with Dual System Control, the same program can operate in each of the two 
processing units, with input data and processing divided between the two systems to reduce 
record-keeping time. This form of Dual System Control will be advantageous to anyone having 
a high volume of input data to be processed rapidly. With Dual System Control, a different 
program can also be set up in each of the processing units so that two completely different 
jobs can be processed simultaneously using the same disk storage. 

COMPUTER READOUT DISPLAY - STROMBERG-CARLSON - SAN DIEGO, CALIFORNIA 

Stromberg-Carlson - San Diego has announced four series of computer readout and dis- 
play systems complementing their S-C 5000 High-Speed Electronic Printer. 

These various systems are presently being used in commercial data processing installa- 
tions, with scientific computers, and with special purpose computers such as those required 
for air traffic control and military area surveillance systems. 

S-C 1000 Series— Direct View Displays. The S-C 1000 series, including the S-C 1010 
Computer Display Intervention and Recording System (now being used with the Remington Rand 
Univac 1103 Scientific Computer for flight data reduction at Eglin Air Force Base), permits 

monitoring of computer programs during the course of the computations and provides for 
operator instructions to the computer during the course of the program. This series also 
includes the S-C 1020 Situation Display Console, a quantity of which are presently being in- 
stalled in a classified military area surveillance system. The Direct-View Display, known 
as the S-C 1000, is a computer monitoring device providing the display of programmed data 
on the face of a ‘ig" CHARACTRON Shaped Beam Tube. The S-C 1000 can also be adapted to 
provide a manual intervention console to assist in experimental computer programming. The 
entire series requires a parallel input register of 26 bits. 

S-C 2000 Series—Bright Displays. The S-C 2000 series of Bright Displays provide for 
console or large screen projection of combined radar and digital intelligence. This series of 
computer readout systems has its major application in air traffic control and military area 
surveillance systems. Multi-colored target information, displayed on theater screens or 
small consoles, provides position, direction, speed, altitude, and other pertinent data on map 
overlays, or provides similar data in tabular form. This system employs the CHARACTRON 
Shaped Beam Tube and a Haloid xerographic system. They provide flicker-free displays with 
high light output (100 foot lamberts on a 21" diameter screen) and high resolution (up to 80 
lines/millimeter). These displays are fail-safe, the last frame is permanently retained—even 
in the event of complete power failure. Separate channels are provided for radar and symbolic 

data. 
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S-C 3000 Series—High-Speed Communication Printers. The S-C 3000 series are very fast 
communications printers, printing over the range of 10 to 10,000 words per minute. Primary 
components are the field-proven CHARACTRON Shaped Beam Tube and a XeroX Printer. Re- 
liability is obtained by using solid state circuitry with modular construction and simplified 
plug-in boards. Economy of operation results from the use of untreated paper. This non- 
impact printer also prints on standard off-set and vellum masters. It is designed to print 

digital and facsimile data from high-speed communications links. It can be used in the manner 
similar to the S-C 5000 (see below) for high-speed readout from medium size digital computers 
such as the IBM 7070. Acceptable inputs include teletype, Collins Kineplex, punched tape, 
magnetic tape, computer output, or any source which provides a serial character output. 

S-C 4000 Series—High-Speed Microfilm Printers. The S-C 4000 series of printers pro- 
vide on-line and off-line computer output in the form of tabular data, graph plotting and design 
drawings. These printers print up to 20,000 characters or 10,000 graph plotting points per 
second. The first printer in the series, installed at a major missile facility, has been in oper- 
ation for over three years. Other printers in this series have been delivered for use at 
Convair, University of California Radiation Laboratory, Naval Ordnance Proving Ground, Johns 
Hopkins University ORO, and Eglin Air Force Base. When used for graph plotting these printers 
provide for grid projections and drawing of axes and vectors. An automatic processing camera 
provides for console screen viewing of computer output within 8 seconds after exposure of 
each film frame. On-line input to the S-C 4000 series is a 36-bit parallel word. Off-line input 
is a 6-bit parallel word, which is used as is for tabular recording and assembled into 36-bit 
words for random recording. This series of printers provides automatic forms projection 
thus eliminating the need for preprinted forms. Microfilm permanent storage and inexpensive 
shipping costs for computer output data are also provided users of these printers. 

S-C 5000 Series—High-Speed Electronic Printers. This non-impact printer prints 5,000 
(120-character) lines per minute on untreated paper. When used with the auxiliary M-10 Reg- 
istration Buffer, the S-C 5000 provides accurate registration of tabular data on preprinted 
forms. The unit utilizes the CHARACTRON Shaped Beam Tube and the XeroX Printer. Any 
binary coded decimal tape code may be used as input. These printers are now being manu- 
factured in production quantities. 

MISCELLANEOUS 

THE CHESAPEAKE AND OHIO RAILWAY COMPANY - CLEVELAND, OHIO 

It is reported that Chesapeake and Ohio Railway Company, which installed a Univac I in its 
Cleveland offices in November 1955, has been seeking proposals from interested manufacturers 
for the delivery of a large-scale, high-speed, data-processing system in late 1961. Several 
computer manufacturers have already discussed their future plans with Dr. H. N. Laden, Chief, 
New Systems Development, The Chesapeake and Ohio Railway Company, Terminal Tower, 
Cleveland 13, Ohio. Since the C&O seems to be seeking insurance against early technological 
obsolescence for a considerable period beyond 1961, interest appears to be in the next gener- 
ation of computers rather than those being delivered today. It is reported that the C&O, whose 

Univac I is presently on a three-shift basis, will probably triple or quadruple its computing | 
requirements in the next four or five years. 

MSTS DATA PROCESSING - NAVY MANAGEMENT OFFICE - WASHINGTON, D.C. 

The Commander, Military Sea Transportation Service has approved the MSTS Comp- 
troller's report on "The Feasibility of Automatic Data Processing at Headquarters, MSTS." 
The report recommended that detailed systems studies be undertaken to develop an integrated 
management information system which would involve, among other things, agreement on com- 
patible codes for all services which would facilitate interchange of data on the loads being 
carried aboard ships and improvements in data transmission among MSTS elements as well 
as with MSTS customers. The Service plans for the time being to obtain electronic data 
processing time from other government agencies rather than install equipment of their own. 
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A survey is now under way at the MSTS Atlantic Area Command to determine the best data 
processing methods for Civilian Marine Personnel Records. Integration of personnel and pay- 
roll records is one of the aims of this study. It is anticipated that changes to payroll records 
can be made automatically as a by-product of changes to personnel records. 

CONTRIBUTIONS FOR DIGITAL COMPUTER NEWSLETTER 

The Office of Naval Research welcomes contributions to the NEWSLETTER. Your contri- 
butions will assist in improving the contents of this newsletter, and in making it an even better 
medium of exchange of information, between government laboratories, academic institutions, 
and industry. It is hoped that the readers will participate to an even greater extent than in the 

past in transmitting technical material and suggestions to this Office for future issues. Be- 
4 cause of limited time and personnel, it is often impossible for the editor to acknowledge indi- 
~ vidually all material which has been sent to this Office for publication. . 

t The NEWSLETTER is published four times a year on the first of January, April, July, and 

October, and material should be in the hands of the editor at least one month before the publi- 
* cation date in order to be included in that issue. 

The NEWSLETTER is circulated to all interested military and government agencies, and 
the contractors of the Federal Government. In addition, it is being reprinted in the Communi- 
cations of the Association for Computing Machinery. 

Communications should be addressed to: 

GORDON D. GOLDSTEIN, Editor 
Digital Computer Newsletter 
Information Systems Branch 
Office of Naval Research 
Washington 25, 
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The expanding role of electronic equipment in 
modern military operations has given high pri- 
ority to microwave research. No field today offers 
greater challenge to the scientist and engineer. 

In support of current electronic countermeas- 
ures programs and in anticipation of future 
systems requirements, Ramo-Wooldridge Divi- 
sion is engaged in microwave research to develop 
new techniques and to refine conventional com- 
ponents. 

Research is under way at Ramo-Wooldridge 
for new methods and new designs to reduce sub- 
stantially the over-all size, weight and complexity 
of electronic equipment for both airborne and 
ground-based uses. 

For example, the low-loss delay line in the 
photograph above was designed, developed and 
manufactured by Ramo-Wooldridge for use in 
airborne equipment. Packaged for use in the 
system for which it was designed, this miniature 

MICROWAVE RESEARCH 

Microwave for 
in airborne | 

ceramic unit weighs less than two pounds. It re- 
places a component which weighed more than 
twenty pounds and occupied more than five 
times as much volume. 

Special opportunities exist for those with 
qualified experience in microwave research—in 
technique evaluation, component development, 
and design of such systems equipment—at 
Ramo-Wooldridge. 

Engineers and scientists are invited to explore 
openings at Ramo-Wooldridge in: 

Electronic Reconnaissance and 
Countermeasure Systems 

Infrared Systems 
Analog and Digital Computers 
Air Navigation and Traffic Control 
Antisubmarine Warfare 
Electronic Language Translation 
Information Processing Systems 
Advanced Radio and Wireline Communications 
Missile Electronics Systems 

RAMO-WOOLDRIDGE 
P.O. BOX 90534 AIRPORT STATION * LOS ANGELES 45, CALIFORNIA 

a division of Thompson Ramo Wooldridge Inc. 
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ENGINEERS 

...the answer must be found...in seconds 

Of the estimated billion meteorites that strike the 

upper atmosphere every day, the probability is 

slight that one will bulk large enough to attract 

the attention of the Ballistic Missile Early Warn- 

ing System now being developed for the USAF. 

Yet the possibility must be considered...and 

resolved. This means hitherto unattained criteria 

of accuracy, reliability and speed must be met in 

every phase of the DATA PROCESSING SYSTEM which 

Sylvania is creating for BMEWS. 

Are you professionally ready to take up the chal- 

lenge of solving problems of this order? There are 

opportunities now in Sylvania’s new Data Sys- 

TEMS OPERATIONS that will utilize your full poten- 

tial. Positions exist at both Senior and Junior 

levels on a variety of projects—the computer 

“heart” and “brain” of BMEWS, MOBIDIC, and 

other highly advanced electronic systems. These 

openings afford exceptional career growth —due to 

programmed expansion in the following areas: 

SENIOR PROGRAMMERS 

For the design and development of large scale program- 

ming efforts connected with Sylvania’s MOBIDIC computer 

— as well as with BMEWS (Ballistic Missile Early Warning 

System). Requires familiarity with electronic systems and 

their engineering requirements, design of real-time com- 

puter operation systems and the organization of data pro- 

“ cessing programs. Necessary background includes exten- 

sive knowledge of stored programmed computers, proposed 

operation system of BMEWS type, and proven ability to 

supervise programmer. 

: If you are interested in the investigation of many new techniques relating to high 
‘ speed memory and exceedingly advanced circuit work, send resume to Bruce Stryker. 

RELIABILITY ENGINEERS 

Will cover all phases of reliability for systems design, 

pplicati its and final performance. We seek 
competent men with practical experience in reliability en- 

gineering, particularly with respect to systems applications, 

COMPONENT ANALYSIS/APPLICATIONS 

RELIABILITY ENGINEERING 

Bachelor's or higher degree in scientific major and 3-5 

years experience in components analysis or reliability engi- 

neering in electronics/electrical field. Some design and 

packaging experience desirable; appreciation for reliability 

approach is necessary. 

DATA SYSTEMS OPERATIONS SYLVANIA ELECTRONIC SYSTEMS 

A Division of 

SYLVANIA ¥ 
SYLVANIA ELECTRIC PRODUCTS INC. 

189 B Street — Needham 94, Massachusetts 
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MASTERMIND 
THE COMPUTER 
MARKET 
WITH 
BURROUGHS! 

The most stimulating marketing 
challenge of tomorrow ... with 
outstanding financial rewards and 
personal satisfactions today! This is 
the fascinating field of electronic data 
processing systems, where dynamic 
advances are being made by the 
ElectroData Division of Burroughs 
Corporation. Here in a Southern 
California setting, as well as in other 
areas of the country, our creative 
staff deals with the marketing 
challenge of today’s EDP systems and 
gives direction to the electronic 
equipment of the future. Sense the 
challenge? It can be yours. We have 
openings of major responsibility 
for people who have grown with the 
data processing field—who thoroughly 
understand computers and their 
application to scientific and 
business problems: 

Mathematicians, Applied Scientists, 
Product Planning and Applications 
Analysts, Applied Programmers, 
and others who are specialists in this 
growing field. For complete details, 
contact your local ElectroData district 
or regional office—or write to 
Professional Personnel Director in 
Pasadena, address below. 

Burroughs Corporation 
ELECTRODATADIVISION 

PASADENA,CALIFORNIA 

“NEW DIMENSIONS /' P ng 8) 

SENIOR MATHEMATICIANS: 

Raytheon Missile Program 

will open extensive facilities 

for Mathematical Analysis 

Because the advancement of missile technology 
depends largely on the vital contribution of mathe- 
matical analysts, Raytheon will house an IBM- 
704 computer and accessory equipment in a new 
building which it is now completing. 

Experienced mathematicians who join our expand- 
ing mathematics group will tackle some of the most 
interesting problems in missile development. 
Requirements are a proven record of accomplish- 
ment in applied mathematical analysis and digital 
computer programming. Openings exist in super- 
visory as well as senior non-supervisory positions. 

Raytheon—already the only electronics company 
with two prime missile contracts, Army Hawk and 
Navy Sparrow III—anticipates even greater expan- 
sion in the coming years. Why not learn more 
about how you can get in on the ground floor of 
this newest facility which will contribute so much 
to the advancement of missile technology. 

CALL COLLECT, PLEASE for interview or fur- 
ther information. Ask for Mr. J. Clive Enos at 
Bedford, Massachusetts. The number is CRestview 
4-7100. Or, if you prefer, write to Mr. Enos at 
Raytheon Manufacturing Company, Missile Sys- 
tems Division, Bedford, Massachusetts. 

MISSILE 
DIVISION 

Excellence in Electronics 

DIGITAL COMPUTER SYSTEM 
ENGINEERING MANAGER 

Manage a project engineering function, responsible for the 
development, design, manufacture, installation, and field 
test of one of the largest digital equipments known— 
utilization in a military ground radar system (BMEWS). 

Requirements: Heavy technical knowledge of circuit and 
equipment design and programming; both engineering and 
managerial experience; excellent administrative 
ability. 

DIGITAL COMPUTER 
SYSTEMS ENGINEERS 

Analyze complex military systems to establish data 
processing and control requirements. Recommend optimum 
configurations of subsystems to achieve flexibility, high 
speed and reliability. 

Requirements: Minimum of eight years’ experience with 
emphasis on logical design of digital computers. 

Reply, in confidence to: Mr. W. J. Henry, RCA, 

Dept. V-20A, Moorestown, New Jersey. 

BElmont 5-5000. 

RADIO CORPORATION OF AMERICA 
MISSILE AND SURFACE RADAR DEPARTMENT 
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THE 
INDIVIDUAL 
MAKES HIS 
MARK AT 
BURROUGHS 

Engineering responsibility is a 
dynamic concept at ElectroData 

Division of Burroughs Corporation 
in Pasadena, California — the West 
Coast’s largest manufacturer of 
electronic data processing systems. 

Outstanding opportunity for 
individual professional contribution 

here — each ElectroData Engineer 

has one of the most creative and 
important of all engineering 

assignments: the commercial 
electronic computers of the future. 
Equally important are the 

recognition, advancement and 
compensation for meeting this 

competitive challenge. Positions 

with major responsibility and 
corresponding opportunity are now 
open for creative, professionally 

“qualified computer engineers. 

Logical Designer, Circuit Designers, 

Computer Systems Engineers, 
Product Engineers and others 

interested in the digital computer 

field are invited to investigate these 

openings. Write to the Professional 
Personnel Director in Pasadena, 
address below. 

Burroughs Corporation 

PASADENA,CALIFORNIA 

“NEW DIMENSIONS / in electronics and data processing systems” 

computer operation 

Lockheed’s computer center is one of the largest 
and most modern in the world. It is concerned with 

formula and data applications in more than forty areas 
of scientific and technical development. The center 

includes two Univac 1103A digital computers with 
floating-point arithmetic; twenty magnetic-tape units; 
card-to-tape converter; tape-to-card converter; two 
high-speed tape printers; model 1100 variplotter; three 
100-amplifier, three 60-amplifier and two 20-amplifier 
analog computers; twelve 11” x 17” X-Y plotters; 

double-arm 30” x 30” X-Y plotter; and 114 channels of 
time-history recorders. In the solution of complex 

mathematical problems, the center serves both 
government and outside commercial organizations. 

Programs have included: strategic and logistic problems; 
Monte Carlo systems; sales forecasting; personnel 

assignments; cost accounting; analysis of control-systems; 
stress and flutter; static, wind-tunnel and flight test; 

missile performance; aerodynamics; and trajectories. 

Digital computers are used in the solution of problems 
of missile motion, numerical integration of ordinary 
differential equations, dynamical simulation, wave fitting, 

and analytical approximation. Analog computers are 
most useful for the solution Of problems concerning 

flight control, stability, structural analysis, dynamic 
analysis, and simulation. 

Scientists and engineers of outstanding talent and 
inquiring mind are invited to join us in the nation’s most 

interesting and challenging basic research programs. 
Write: Research and Development Staff, Dept. A-46, 
962 W. El Camino Real, Sunnyvale, California or 
7701 Woodley Ave., Van Nuys, California. For the 

convenience of those living in the East and Midwest, 
offices are maintained at Suite 745, 405 Lexington Ave., 
New York 17, and Suite 300, 840 No. Michigan Ave., 
Chicago 11. 

“The organization that contributed most in the past year 
to the advancement of the art of missiles and astro- 
nautics.” National Missile Industry Conference award. 

Lochheed 
MISSILE SYSTEMS DIVISION 

SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA 

CAPE CANAVERAL, FLORIDA » ALAMOGORDO, NEW MEXICO 

THE FRONTIERS OF 
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“Tools designed by 

the Bendix” G/5 computer 

give our customers maximum value” 
Says EDWIN J. MERRICK, Director of Engineering, 

NATIONAL TOOL COMPANY, CLEVELAND 

“The growth of automation has placed previously 

unheard of demands on the tool industry for 

products of high precision and optimum life. 

National Tool has installed a Bendix G-15 

computer, which now enables us to arrive at 

these characteristics in our gear generating 

tools by scientific methods. We consider the G-15 

vital in maintaining our position as the | 

world’s largest manufacturer of a complete line 

of special gear generating tools.” 

THE G-15 FEATURES compactness and proven reliability 

at low cost. Memory and speed of computers costing ‘ 

four times as much. Simplified operating methods — | 

easy to learn, easy to use. Typewriter and paper tape 

input-output at no extra cost. Paper tape input to 250 | 

char./sec. Expandability through accessories for 

1,200,000 words of magnetic tape storage and punched 
card input-output. Extensive program library. Users 

share programs. Nationwide service organization. 

Lease or purchase. 

DIVISION OF 
BENDIX 
AVIATION 
CORPORATION 

Built and backed by Bendix, the G-15 is serving scores 
of progressive businesses large and small throughout the p 
world. For details write to Bendix Computer, Department 
A-8, Los Angeles 45, California. 
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available | 

now from 

Philco! 

_ 

World’s fastest data processing system... 

all-transistorized, with up to 5 times the 

capacity... more for your computation dollar 

Transac also conserves valuable floor 
PH H 3 CO 0 0 0 space, requires little site preparation and 

no costly air conditioning— giving you the 

most economical large scale installa- 

tion possible. 

See Transac . . . First From Phileo.. . 

now available on sale or rental plans. 

; No other data processing system on the 
\ market can match the revolutionary 

Phileo Transac S-2000. Computer for 

| speed, capacity and reliability. Investigate the excellent and unusual oppor- 
tunities at Philco for computer engineers. Before you select your large scale data 

processing system . . . compare Transac 

for performance—here is capacity to 

) solve the most complex problems many 
times faster than conventional vacuum 

tube systems; compare Transac for reli- 
ability and multi-million hour transistor ® 

dependability —AVAILABLE NOW. GOVERNMENT & INDUSTRIAL DIVISION 

Philadelphia 44, Pennsylvania 
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ELECTRICAL ENGINEERS + MATHEMATICIANS + PHYSICISTS 

data processing 

at—RCA’s New Astro-Electronic Products Division, Princeton, New Jersey 

This new division makes available immediate 
creative opportunities in the general area of in- 
formation handling and retrieval. Scope of work 
includes systems design; development analysis 
and synthesis; programming research and logical 
design; automatic language translation; and 
digital computer design and engineering. 

To qualify scientists and engineers must be ex- 
perienced in one of the following areas: 

OPERATIONS RESEARCH ANALYSTS 

Must be able to understand broad aspects of a 
problem as well as the application of details. 
Requires knowledge of digital computers so that 
problems may be organized for application and 
analytical ability in logical application and de- 
ductive reasoning. Minimum of two to three 
years of experience with broad range of interests. 

RESEARCH AND DEVELOPMENT ENGINEERS 

Electrical engineers or physicists experienced in 
design and/or development of computing or 
pulse equipment. 

SENIOR PROGRAMMING ANALYSTS 

Experienced in programming for large scale 

computers, such as IBM 704, 709, or 650, 
Univac, or Datatron. Experienced with com- 
pilers and automatic coding techniques. Ability 
to analyze complex, non-routine, non-numerical 
problems for programming. Also ability to assist 
work of junior programmers. Minimum three 
years of experience. 

JUNIOR PROGRAMMING ANALYSTS 

Experience with compilers and automatic pro- 
gramming. Ability to draw detailed flow charts 
and code and direct coders. Two years large 
scale computer experience. 

A government security clearance is required of 
all project personnel. 

For a personal interview, communicate with 

MR, D. D. BRODHEAD. 

CALL COLLECT, KIGHTSTOWN 8-2100 

OR SEND RESUME TO DEPT. PE-45 

RADIO CORPORATION OF AMERICA 
Astro-Electronic Products Division 

Princeton, New Jersey 
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